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COMMENTS ON GROUNDWATER DISCHARGE PERMIT

By Charles Judd - October 26, 2009
8
Thank you for opportunity to comment on the proposed amendment to EnergySolutions Groundw
Discharge Permit (UGW450005). It seems that the permit review has been done in a professional and

thorough manner. After our review it has become clear that there are a few other items that should be

considered and a couple of small changes that should be made to the permit. These items are listed
below:

1) Water Balance Infiltration Models - On page 3 of the Statement of Basis it says “Water
balance infiltration models, constructed to evaluate seepage through the disposal cell, for
both open and closed embankments, using average climatic conditions over a 12-year
period demonstrated that seepage flux rates from an open embankment are comparable to
the seepage flux rates from a closed or covered disposal cell.” This statement needs to be
further discussed. One of the main purposes for the cover material is to prevent infiltration
into the embankment. If the cover does not decrease the amount of infiltration into the
embankment then the cover design should be redesigned. The way the cell is constructed
should also be included in this analysis. When the final cover is on the embankment then
water will drain away from the cell. During the construction of the Class A cell the center of
the embankment was the low point for much of the construction. This means the water
drained to the center of the cell for years. This means that millions of gallons of water was
introduced into the cell over the past few years. It is also clear that the longer that the cell
is left open the more water that is introduced into the embankment. Even if it does take a
long period of time to reach the groundwater wells the open cell time should be limited to
limit the amount of water that is introduced into the cell.

2} Open Cell Requirements — It has become very likely that EnergySolutions will not be able to
meet the open cell requirements on the Class A cell. It will be near impossible that the 12
year limit can be met in this area and a violation will occur. Please refer to Attachment ] for
details of the open cell concerns. This amendment should address the affects of having the
cell open for longer than 12 years. Please see attachrent A,

3) 50 years of Unknown Contamination — Page 3 states “potential contaminants in the
groundwater would not reach a near by compliance monitoring well for roughly 50 years or
maore under this scenario.” This is a positive as far as relaxing the sampling frequency but it
is not helpful to understand failure of the constructed cells. The completed LARW cell cover
is not performing to the expected level. It may be necessary to construct severai
monitoring wells closer to the embankment so that improper leaking can be detected
earlier. It seems that the major areas of concern with the LARW cell are in the northeast
corner and the southwest corner of the cell. Because of the mounding under the 11e.(2) cell
it may be best to put additional wells along the east side of the LARW to better check for
premature leaking of the cell. Please see Attachment B.

4} Changes in 11e.(2) cell requirements - ES is suggesting that they should change the
constituents that they should be monitoring in the 11e.(2} cell area (pages 6 -9 of the



5}

6)

Statement of Basis). This may be a sound approach if the area was to be used for 11e.{2)
waste disposal in the future. At the present time it is understood that ES may be asking to
change a portion of the 11e.(2) cell to accept LLW. If this change is looming in the near
future then changes should not be made at this time. Until a final decision is made on the
kind of waste that is to be disposed in this area then changes should not be made. It also
seems that he southwest portion of the site is not very stable when it comes to
groundwater issues. There are still several unknowns about the groundwater in this area.
Before changes are made in the classification of waste placed in this area, the groundwater
issues need to be resclved. Issues that need to first be resolved include such things as the
vertical gradient of the groundwater, the horizontal hydraulic gradient of the groundwater,
the mounding issue, the source of surface water entering the ground, the possibility of an
underground stream in the area, etc. Please see Attachment C.

On page 19 of the Statement of Basis it discusses the as-built reports and requires that ES to
include a report of the capacity issues of their site. Included in this is the requirement to
report the remaining disposal capacity. This is an important requirement. To determine the
correct remaining capacity it is important that £S include the amount of cell space that will
be required to be used by a) site cleanup, b} temporary cover, c) interim cover, d) cover over
the clay liner and ¢} clean fill around CWF and other debris. At the present time the
remaining cell space is approximately 1.9 million cubic yards. Of that amount 320,000 cubic
yards is reserved for site cleanup, 200,000 will be used for temporary cover and interim
cover, 50,000 will be used for cover over the clay liner, and about 230,000 cubic yards for
clean fill around CWF and other debris. This means that the remaining capacity is just over
1 million cubic yards {or 29 million cubic feet). Including all numbers in remaining capacity is
an important consideration for the State of Utah.

It is unclear whether updated data was used to evaluate the performance of the cells at
Clive. For example the average temperature data can greatly affect the frost penetration
analysis. Attachment D is a presentation on how data should be updated to better analyze
the site.



Attachment A - Open Cell Requirements

One of the main concerns is that the disposed waste is not exposed to the environment for long periods
of time. The waste embankment is supposed to be covered with a temporary cover as soon as it
reaches the top of waste limits. It seems that Energy Sclutions is not completing this function as it
should. This allows the wind and water to have more access to the waste and would create a situation
where there is more potential for contamination.

There are other rules to limit the spread of contamination. To limit the amount of water that passes
through the embankment while the cell is open to the environment there is a set rule that states that
the cell can only be open for 12 years before the final cover is completed. The State of Utah seems to
have program where they monitor the amount of time that a cell is open. Attachment 13-1 is an
example of the "Class A Open Cell Time Limitation Report.” This report is a good summary of the
different times in which cell areas were opened. From this report it is easy to see when a certain area
needs to be closed with a final cover. Attachment 13-2 shows a map giving the locations of some of the
lift areas of the Class A cells.

One of the problems is that you cannot close a small portion of the cell and have it function properly.
For example it seerns that the first area where waste was placed in the Class A cell was in an area
referred to as H12, H17 and H20 (Attachment 13-3). Waste was first placed there in 2000. Therefore
the final cover needs to be completed over these areas in 2012. The probiem is that you cannot just put
a cover over these areas. Attachment 13-4 shows a rough sketch of what the cell would look like if you
placed a cover just over this area. The water flow off of the embankment would be adjusted. Water
would penetrate into the embankment and down through the waste so that the 12 year limit was
violated. The only way to make the 12 year open cell limit work is to cover larger areas of the
embankment.

Attachment 13-5 shows a plan where the different areas would be covered in larger sections so that the
flow of water could be contained properly. This also would be much better for differential settlement
betwean transition areas. This type of plan is the only type of plan that would work. This type of plan
needs to be implemented immediately.

The reason that this is such a concern is that under the current plan the cells cannot be closed properly
before the 12 year time expires. A look at Attachment 13-4 shows that at the end of 2006 the area over
H12 has not been filled with waste. It is doubtful that is filled with waste even today. If you filled the
area over H12 by the end of 2008 you could place the temporary cover over this material at that time.
This waste column would have been placed quickly and would be next to an area where waste had been
placed for about 5 years. This would mean that initial settlement would go on for at least 5 years. This
is expected because of the data collected from the LARW cell. In five years the initial differential
settlement may be done and then it will take about one year to construct the final cover. This means



that the cover cannot be completed properly until 2014. This would be a violation of the open cell limit
of 12 years.

Therefore, even if work began to close this section right now there has to be a new plan to get the cell
closed in 12 years. ff may be necessary to surcharge the area. However, there is no data to know how
much this will help in settlement efforts. It may be necessary to install some temporary synthetic liner
to keep moisture out of the cell. The problem is that time has already run out and there is no proven
way 1o close the facility properly.

A plan needs to be incorporated where the open cell requirement is tracked properly and issues are
resolved in advance, not after there is a problem.



Attachment 13-1]

ATTACHMENT B

Class A and Class A North
Cell Reports & Cell Maps
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Attachment B - Cover Failure

Attachment 7-1is a map of the completed LARW cell at Clive. The map shows the contour lines as of
the end of 2006. There are at least three areas of concern that can be seen just by looking at the
contours. The problem areas are shown as Area A, B, and C. Attachment 7-2 shows a cross section of
the cover system as it would have been constructed with the old design. The design allows for easy flow
of water off of the embankment. Attachment 7-3 shows a cross section of Area C as it was at the end of
2006. In this area there is a section of the embankment that has shown slope reversal. The portion near
the edge of the embankment is actually higher than a section of the embankment closer to the middle
of the cell. The cross section shows the expected affect of this settlement on the layers of the cover
below the rock erosion barrier. As the cover is now constructed the water that is collected in the filter
zone begins to run toward the edge of the embankment. instead of flowing off of the side of the
embankment the water will pond and then increase the water infiltration into the radon barrier and also
into the waste. The calculations of the amount of infiltration into the embankment do not account for
the ponding of water on the top of the embankment.

To make matters even worse the new Class A and CAN cells are planning on using a new design which
reduces the radon barrier from 7 feet to 2 feet. This creates 2 much more serious situation because a
two foot drop in the surface of the cover creates a much more drastic result. Please refer to Attachment
7-4 to see the new design as it would be originally constructed. Now look at Attachment 7-5 to see what
will happen if we have the same settlement issues in the Class A cell as we have already seen happen in
the LARW cell {in 5 years, let alone 1000 years). After settlement similar to what we have already seen
then water that flows through the lower filter zone will go directly inta the waste. From there it will
flow quite easily through to the liner which will also be cracked. From there the contaminated water
will have a clear path off site. In other words, if we have the same type of settlement with the new
design as we have seen in the LARW then we will have a complete failure of the cover system. One
would hope that the new methods would be more effective than the previous methods; however this is
not the case.

it is expected that we will see an even mare dramatic effect from settlement in the Class A cell.
Attachment 7-6 shows one of the many areas of concern in the Class A cell. If a line is drawn north and
south along what is marked as the STA = 12 + 00 E fine one can easily see that there are going to be huge
settlement issues. Attachment 7-6(b) shows a cross section of this line. Included with this drawing is
the location of H12 which was opened in the year 2000. The cross section also shows the huge concrete
block marked as CWF Concrete 2001. One of the first thing that we notice is that the waste placement
in this cross section is in direct violatio?i of Energy Solutions permit. Energy Solutions LRA states on page
10 and 11 states “The cut and cover nature of the operation will preclude dramatic differences in waste
column height and, accordingly, in settlement with the active embankment. The abnormal condition



considers possible effects of having a section of the embankment completed to cover height with an
adjacent area of waste placement less than 25 feet high. ... The low height of 25 feet was chosen
because this is the maximum calculated height of the embankment before preconsolidation stress is
exceeded; in excess of this thickness, primary consociidation {settlement) begins to occur in the lowest
layers of the embankment. This condition represents the maximum potential differential settlement for
the liner.” In other words the maximum difference in between areas where waste can be placed is 25
feet. Instead, Energy Solutions has constructed the cell with areas where the difference in heights of
adjacent waste sections is 38 feet. (See Attachment 7-6 {red areas}).

Second the area of concerns in the LARW cell were at locations where the columns of waste were 25 to
30 feet in height. The area of concern in the Class A cell are at locations where the height of the waste
will be 53 feet high. This means that the settlement would be expected to be twice as much in this area
as in the LARW cell.

Third the area of concern will have the waste place very quickly. Energy Solutions themselves says that
the reason that they had problems with settlement in their LARW cell is because they placed waste
“quickly”. In their 2006 Analysis of the LARW Settlement Monument Data their discussed why they “had
differential settlement measurements ranging from 1.04% - 1.54%" that one of the areas was “located in
the area of an old mobile waste cell that filled quickly, was closed quickly to meet year 2000 open cell
requirements,” Now they have even a bigger problem in the Class A cell. To meet the open cell
requirements in this area the cell will need to receive over 40 feet of waste in less than two years. This
will mean again that they are placing waste quickly to meet the open cell requirements.

The fourth area of concern is that in the LARW cell waste debris waste placed at either a 10 part soil to
one part debris ratio or at least a 3 part soil to one part debris ratio. This was done to reduce the
amount of differential settlement. In the new cell the ratios have now been changed to allow only one
part soil to one part debris. This will again create more settlement than in the LARW cell.

The fifth concern is that the type of waste that is being accepted by Energy Solutions contains much
more debris than the waste it accepted in the past. This added debris will decay, collapse, and be
compacted more than the amounts of debris in the LARW cell. In addition, debris is now allowed in
more portions of the embankment than in the past. There is only 1 foot of debris free waste required
between the waste and the radon barrier. In the past debris was only placed in the bottom 2/3 of the
embankment. This means more areas of debris in the embankment and more potential settlement,
especially differential settlement.



5o now let’s review what Energy Solutions and the DRC agreed to do to try to make the settlement issue
less of a concern. Back in 2003 Envirocare started using the new design and new ways to place wastes.
They knew there were problems so they started working on ideas to improving the settlement
problems. The idea was a step in the right direction. By August of 2005 a2 new approach was taken. It
included three changes; 1) to install a temporary cover system that included settlement monitoring and
2) installing a shredder and rubbieizer to process all of the debris befare it was placed, and 3) the use of
surcharge materials to speed up settlement. The three solutions have provided little help and in fact
have only created more violations and more issues.

1) TEMPORARY COVER PLAN - The temporary cover plan is attached as part of Attachment 7-7
as part of a August 1, 2005 submittal from Envirocare. It states on page 3 “As waste areas
become “topped out”, temporary cover and settlement monuments will be installed and
monitored as a step in preparing for permanent final cover.” The temporary cover was to
provide a place to install the settlement monitors and also provide three other important
functions; prevent direct contact with the waste by personnel, reduce infiltration, and
prevent potential airborne dispersion of the waste. Monthly inspections were to be
conducted to check far erosion gullies and if gullies were found they would be reperted in 5
working days.

All seemed to think that this was a great plan. Energy Solutions submitted reports to
the State suggesting that they were incorporating this very important pian to monitor
settlement, prevent erosion of the waste, prevent windblown material and prevent
direct contact of waste with personnel. Attachment 7-8 is a submittal from Energy
Solutions showing areas of Temporary Cover. Finally in May of 2007, after CME began
to ask questions about the “canyons” in the Class A embankment the DRC requested
some information from Energy Solutions about the temporary cover and the pre-final
cover settlement monitoring. Three months later, the response came from Energy
Solutions, Attachment 7-9 page 2 contains a shocking revelation from Energy
Soltutions, “Ergsion monitoring was_not performed in 2006, Because the temporary
cover has not been constructed and settlement monitoring has not begun in the Class A
cell, erosion monitoring is not required..... Energy Solutions will address Class A pre-final
cover settiement monitering in the annual settlement report, once monitoring begins.”
So here we are, years later with no implementation of the temporary cover plan, no
settlement monitoring data, no way to prevent direct contact with the waste by
personnel, no way to reduce infiltration, no way to limit airborne contamination, no

inspection done of the open waste pile. The temporary cover plan is a complete failure.
Energy Solutions is in direct violation of many areas of it’s license and yet the DRC seems
to have done nothing

2. USE OF SURCHARGE PILES ~ this is another great idea but it has never been used. In
fact the opposite has been done. Piles of waste material have been placed randomiy on



top of the pile that have encouraged settiement in these random areas instead of areas
where it would really be helpful. The surety only has monies for 500 linear feet of
surcharge materials even thought there are many feet of areas that will really need
surcharge when they are brought up to grade quickly. Please note the areas on
Attachment 7-6 (red areas) where there are canyons between waste piles.

in summary the work that Energy Solutions has tried to do to improve the settlement concerns in the
new cells have not helped much, if any at all. Instead there are many reasons to predict that the
settlement issues will be even greater in the new celfs than in the already constructed LARW cell. This
will create major problems in conjunction with the new proposed 2 foot radon barrier. There is little
doubt that unless something is done that the new cover systems will fail drastically.
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ENVI ROCAR‘ UTAH, LLC. O Attachment 7-7
SAFE AND SECURE
545
3¢
CDO5-0377

August li 2005

Mr. Dane Finerfrock
Executive Secretary i~
Utah Radiation Control Board
P.O. Box 144850

Salt Lake City, Utah £84114-4850

Re:  June'9, 2005 Conditional A. AT
Dear Mr. Finerfrock:

In a letter. dated May 25, 2005 (CD05-0270), Envirocare of Utah. LLC (Envirocare) requested
that the Division of Radiation Control (DRC) review proposed revision 19a to the LLRW
CQA/QC Manual as well as provide a variance to thé current CQA/QC Manual to permit
implementation of the proposed waste placement method. In a letier dated June 9, 2005, DRC
provided conditional approval of the variance,

As a condition of the variance, Eavirocare committed to responding o several items, including:
e Schedule for installation of the shredder and rubbleizer

Temporary cover plan

Settiement monitoring report

Future settlement monitoring plan

Surcharging analysis

Ad 27
T & 9 @9

Attached picase find a report addressing each of these items. Please contact me at 532-1330 with
any questions regarding this submiltal.

Sincerely,

Vice President of Compliance and Permitting
enclosure

- cc: Loren Morton, DRC (w/ enc!.)
Woody Campbejl, DRC (w/ encl.)

605 NORTH 5600 WEST + SALT LAKE CITY, UTAH 84116 + TELEPHONE (801) 532-1330
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Memorandum

To: Dan Shrum, Sean McCandlass

cC: .- Tye Rogers,
From: ' Steve Newton, P.E.

Date: 7/28/05 :
Subject Response to DRC Letter Dated June 8, 2005

Presented below is a response to the Conditiona! Approval of a variance to the compaction
procedures in the currently approved CQA/QC Manual. The responses are organized in the
same manner as listed in the DRC letter. _

Rubbleizer & Shredder Schedule

Envirocare has purchased a Komatsu 550 mobite crusher. This equipment is currently on site
and being used in a test mode and for crushing rock in the unrestricted area. We anticipate
the rubbleizer will be moved into the restricted area by August 31 for processing concrete type
waste materials. Since it is a mobife piece of equipment, the location of the rubbleizer will shift
along with the active waste placement area; however, the rubbleizer will always be located on
protective material and above approved finer.

A Newell 120104 MegaShredder metal shredder was recantly ordered and is being prepared
for shipment to the Clive facility. Attachment 1 provides information about this equipment.
Power system options are still being evaluated and will be decided upon soon. The shredder

- and power systemns are major long lead time items, with the electric motor for the shredder
having a 38-week lead time. The electric motor lead time is a firm date, and attempts to
expedite that schedule have not been successful. In order to prevent potential delays in this
38-week lead time, the motor supplier will be subjected to expedited damages for any delays
in motor delivery. The shredder facility design process has begun, and once the layout is
complete, drawings will be submitted to the DRC. The estimated schedule for this piece of
equipment and the supporting systems is presented below.




Submit s.hredder facility layout to DRC September 15, 2005
Delivery of shredder components . August, 2005 to February, 2006
Site preparation o September to November, 2005
Complete shredder foundations o January, 2006
Complete shredder mechanical systems " March, 2006
Motor delivery” April 24, 2006
Motor instaliation and facifity start-up testing -~ May, 2006
As-buiit report & DRC T June 1, 2006
Shredder placed into service | July 1, 2008
Temporqry Cover Plan

Background Discussion

Our proposal and supporting rationale for placement of temporary cover is presented
below. The proposal described herein is a component of our modified waste placement
concept which invoives reducing the overall area of waste piacement activities compared
to our past disposal practices. The new approach invoives two active bulk waste
placement areas. CLSM of large components and other items that may not be suitable for
shredding and CWF will continue to be constructed as distinct waste placement
approaches in separate areas. The main placement area will be used for all soil and
debris wastes except material judged to be too wet for compaction. A second *wet waste™
placement area will be available for drying and/or blending to make the wastes suitable

. for compaction. The size of each of these two areas will be between 150,000 and
250,000 square feet. The wel waste area may be used for general waste placement
when there is no need to process wet waste material.

in general, the intent is to place waste in a systematic manner such that permanent
embankment cover can be pfaced as soon as possible. A second goal is to build the
embankments such that the open cell area is minimized and that the cell can be closed
with a minimum of rework. To accomplish this Envirocare intends to complete the base of
the current Class A cell, and bring all waste lifts up to the current design top of waste
limits. Based on the current configuration of wastes within the cell, the remaining areas
to be filled are the two “canyons” and in general the north side of the Class A o
embankment. Foy 3 R T e N

-
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if and when the proposed height of waste increase has been approved for the Class A
Combined embankment, the next and final major level of waste will be placed from the
south, progressing to the north. As waste areas become “topped out”, temporary cover
and settlement monuments will be mstalled and monitored as a step in preparing for the

permanent final cover.

TernDorarv Cover

nvirocare proposes to place temporary cover over waste areas that have reached the
current permitted top of waste elevation. The purpose of the temporary cover will be to
provide a surveyed surface for installation and monitoring of settiement monuments. The-
temporary cover will also prevent direct contact with the waste by personnel, reduce
infiltration, and prevent potential airbome dispersion of the waste. Performance criteria
for the temporary cover material and placement process would require that the material
should not be readily eroded by wind or rain, and that the material shouid be compatible
with the final cover system. This may be accomplished by the top foot of debris-free

ative soil called for in the current CQAXQC Manual, as further defined below.

The proposed temporary cover placement procedures are as follows:

1. Grade the waste surface to the design top of waste slopes and elevations allowing
room for the temporary cover system.

2. Place debris-free native soil material as tempaorary cover over the graded areas
whan a sufficiently large area is ready for cover (typically in 50,000 SF minimum
lots). Suitable materials will consist of any native soils except those that are
predominantly sand.

3. The temporary cover will be placed as a single 12" compacted layer. This layer
will serve as and be designated as the last foot of “debris free waste".

4. Compaction will be performed and tested in accordance with the criteria for waste
placement, as described in the CQA/QC manual.

5. Monthly inspections will be conducted to check the depth of erosion guilies. if the
inspections indicate that any wastes are exposed by erosion gullies, the temporary
cover will be repaired in those areas within 5 working days. :

6. Temporary cover maintenance will be performed on a bi-annual schedule and wifl
consist of filling in any erosion gullies, and if necessary, placament and/or
regrading of clean cover to prevent ponding on the temporary cover.

7. The edges of temporary cover will be marked with fencing, rope, snow fence, or
other squivalent means to prevent heavy equipment travel on the temporary cover
surface.

8. Since the final cover will be constructed over the temporary cover, no transitions at
this interface will be necessary. However, each layer of the final cover will be
stepped back to facilitate the future tie-ins.
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Attachment 2 provides draft CQA/QC language for a new Work Element — Temporary Cover
Placement and Monitoring. This draft is preserted as revision 194, building upon draft revision

19c submitted on July 18, 2005. .

Settlement Monitoring Report

This section provides a discussion and interpretation of avaitable settlement monitqring data
and settlement predictions for embankments at the Clive Facility. Setiement data is avallable
only for the compieted portions of the LARW embankment, with data coliection beginning in

October 1999. | .

The interpretation presented herein is based on a recent combined embankment study

performed by AMEC Earth & Environmental ' that was submitted to the DRC on May 27,

. 2005, In support of the proposed Class A Combined disposal cell. AMEC had access to the
first four sets of data, which included annual elevation surveys performed on October 22,

. 1999, February 13, 2002, February 27, 2003, and January 23, 2004. They aiso had access
to other survey data that was coflected befween the annual surveys. The mast recent survey
was. performed on February 25, 2005 but this data was not available for AMEC when they
were conducting thsir study. The most recerit data has been included in the supplemental
setlement evaluation discussed below. '

Seftlement of earthen materials is derived from three sources: (1) elastic compression which
occurs immediately as material is placed; (2) consolidation settliement which occurs over a
short period to a number of years; and (3) secondary settiement which occurs over many
years. These types of settiement apply in varying degrees to both the waste column and the
foundation soils. Further discussion is provided below, in the context of the site specific
conditions at the Clive facility.

AMEC organized their report by two types of settliement: 1) settiements of the embankment
and foundation due to loading of the foundation and 2) self-weight (compression) of the
embankment materials themselves. In terms of final cover performance, AMEC indicated the
most important portion of these setttements is the seittement that may occur after the final
cover is placed.

Settlement Mechanisms

As a lead in to the settiement discussion, it is important to understand how the embankment
materials (wastes) and foundation soils react to the pressuras imposed by the waste. Since
elastic deformations occur at the time of waste and cover placement, they do not contribute to
future settlement of cover systerns and are not discussed further herein.

The ma:gni‘h.rde of setllement resulting from consolidation processes depends on the
properties of the clay layers or clay like wastes, and the applied koad conditions.

! Geotechnical Study, Increase in Height and Footprini, Envirocane LARW Facility, May 27, 2005
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Consolidation settlernent begins once a load is applied to a saturated or near saturated glay
system. Initially the ioad is supported by both the clay structure and water pressure that is
developed within the voids between the clay particles. Consolic_iation takes place as the
trapped water, which is under pressure from the applied loads, is slowly expulsed from the

voids between clay particles.

At the time of initial loading, the rate of water expulsion {consolidation) is at its highest
because the water pressure is at its highest. However, this release of excess wgter pressure
from the clay voids is slow because clays have low permeability. As the water is slowly
expulsed from the voids the applied loads are increasingly shifted to the clay structure, and
the decreasing water pressure is accompanied by a decrease in the rate of consalidation.

The rate and length of time of settlement (consolidation) is largely influenced by the iength of
the paths that the trapped water must take 1o exit from within the clay layers. A ﬂ'uc_:k deposit
of clay that has intermediate thin drainage layers such as silt and sand stringers, will allow the
water to exit rapidly. As will be discussed below, the subsurface conditions at the Clive facility
and the settlement data to date indicate relatively quick consolidation of the soils and waste at
the facility.

A third form of consolidation is referred to as secondary consolidation (which is in addition to
the initial elastic compression, ang primary consolidation) and this occurs long after the
excess pore pressures have been dissipated. This component is usually smaller than primary
consolidation and occurs as the clay particles slowly deform like plastic. Like primary
consolidation, the rate of secondary consolidation decreases exponentially over time.

Subsurface Conditions

AMEC reviewed historical records, including the Vitro subsurface characterization, as part of
their anatyses for seismic and seftlement evaluations for the Class A Combined embankment.
in addition they commissioned additional Cone Penetrometer Testing to corroborate the past
characterizations and to obtain a higher level of detail of the various layers within the main
stratigraphic units beneath the embankments.

AMEC's raview of the subsurface soils below the Clive facility indicates the soils are
“sufficiently uniform that a single characterization is appropriate for either the individual or
combined embankments.” This alleviates any concem that there may be differential
settlement due to a variable foundation condition. AMEC also indicates that characterizations
and laboratory testing performed for Envirocare were consistent with the Vitro subsurface
characlerization.

Four subsurface units have been described in past studies and two units (# 4 and 2) have the
potential to contribute to consolidation settiement. it is those two units that contributed to the
predicted sattlement in AMEC's analyses.
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AMEC Condlusions on Foundation Seitlement

AMEC points out that *Since the survey monitoring data could potentially be measuring both
foundation and embankment settliements, the important aspect of calculating the foundation
settlements was to identify the time required for the foundation settierments 1o be-complets.”
AMEC performed their analysis using site specific consolidation test data and the FoSSA

- settlement analysis program which was used to rrpdel the four units and to also predict
elastic and secondary settiements.

Their analysis indicated that foundation settlements will be on the order of 8 to 12 inches for
the current embaniment designs and 12 to 16 inches for a 50 foot high (at the slope

~ breakover) combined embankment configuration. This magnitude estimate inciuded the

" immediate elastic and short term consolidation components. Their interpretation of the site”
specific test data also indicated that about 95 percent of the consolidation would be complete
within one year, or occur as the embankments are constructed., This relatively quick
consolidation Is due to the presence of favorable interfayering of drainage paths within the
clay units, and the general absence of clay-like waste material.

' AMEC also analyzed secondary consolidation by modeling this component over a 500 year
: uP?ﬂOd -They Pde!dEd that an addthonal 8 |nches of Iong term setﬂement would occur dunng
atpenod erefors ximalahs bac . : _

T e = urlhermore because of the broad
Gl aﬁon SOll layers acmss the stte settlements of the foundation system
wauld also be bmadly uniform and not contribute to d:ﬁerenual setttement of the cover
systems.

AMEC ions on Waste Column Settlement

‘AMEC indicated that the existing LARW embankment measured settlement data include
aoqtn'butions from both foundation settiement and waste column seftiement. The proportion
mggm each cannot be distinguished from the settliement data alone. Observations by

1. The rate of settlement decreases significantly in a 12 to 24 month period.

2. Foundation settiements and the elastic component of waste seftlement are essentially
complete by the time the final cover system is complete. Therefore, in general a
majority of the movement that is registered by the. settlement monuments would be
considered as waste settiement. :

AN, the largest amount of potentnal dlstomonwouldbe 0. 0075versus
!he 0.02 cntena Actual individual monument settternents and distortions are much
smaller.
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neewou d ag .. ssatﬂement pattem rs ot oonsnstent with general soil or
waste consolidation behavior. ‘

it should be noted that there have been disturbances ta individual setliement monuments,
and several of the survey data sets appear t be affected by frost heave. The effect of these
events make the data difficult to interpret but don't invalidate the general observations and
conclusions of the overall monitoring program. in ondér to provide more relfiable data in the
future, Revision-18 of the LLRW QCA/QC manual provides for redesigned and refurbished
settlernent monuments to make them less susceptible to disturbance and frost problems in
the future. ,

. Even though there are some inconsistencies with the data, some gensral predictable

+ behavionrs can be observed. Attachment 3, Annual Settlement Monument Data Summary,
includes a graphical representation of total settiement to date for sach monument. The table
and graph are organized by grouping the data into east west profiles, with monument
numbers 5§ and § being closest to the north south embankment centerline. For example,

. monument D5 and D8 are on the west and east sides of the centerline respectively.
Monuments D4 and D7 are 100 feet further away- from the centerline. Consequently, D5 and
D6 are located over a taller waste cojumn than D4 or D7, and even more so than D3 or D8.
The actual monument locations are displayed on Figure 1 of the LLRW QCA/QC manual
(included as Attachment 4). The data table in Attachment 5 presents additional readings for
the 1999 to 2002 period, and is inciuded for completeness.

Examination of the graph on Attachment 3 shows, as axpeded. that the greatest amount of
settlement occurs under the tallest waste column which is near the center of the cefl.
Settlements decrease significantly for monuments near the edges of the embankment. Due
to the data problems described above, the accuracy of the settiement magnitude may be in
~ question, but the distribution is generally as expected.

Another representation of the data is included in the table Cross Section | Settiement Data
{Attachment 6). The top part of this table presents all of the available elevation data for the
monuments located on the Section | embankment cross section. The mid part of the table
presents the incremental differences between the individual, chronological elevation readings.
Exarnination of these incremental readings shows significant variability in the rate and
direction of menument movement. Engineers would expect to see a consistent decrease in
the rate of settlement, no upward movement of the monuments, and also expect Iess
settlement further away from the embankment centerline. The nconsigiepcias i
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The bottom section of the table presents a simplified analysis of potential additional
settiement that may occur over the next three years. The presented numbers are based on
taking the average individual monument sattiement over the last three years and multiplying
that result by three years. This is considered as an upper bound estimate. If the data were
taken at face value, we would expect to see additional settiement of between 0.2 to 0.6 feet
over the next three year period. However, based on typical consolidation behavior, the rates
will decrease over time and the actual settlements would be less than shown in this example.

Future Settlement Monitoring Plan (Pre-final cover)

The primary goal of the pre-final cover setttement monitoring plan is to collect a sufficient
amount of data to allow for interpretation of the changing rate of settliement and to refiably
pradict the time frame and magnitude of future settiements. These interpretations and
predictions will be used to help establish the schedule for final cover construction. A second
goal is to determine the earliest possible time to place the final cover without continuing
settlements compromising the original design and long term embankment and cover
performance criteria. The most relevant long term performance criterion is limiting differential
settiement.

The essential elements of settiement monitoring plans include monument locations, time of
installation, surveying frequency, and interpretation and reporting procedures. All of these
elements were updated in 2005 for monitoring the completed final cover systemn, and that
plan is fuily described in Revision 18 of the CQA/QC plan. Settlement monitoring for areas
with temporary cover, referred to as the pre-final cover plan, mirror the final cover plan with

the following changes:

1. Pre final cover settiement monuments will be installed as temporary monuments and
will be localed as close as practical to the final monument locations.

2. The pre final cover temporary monuments will be installed with their base located at
the base of the final one foot temporary cover layer. This depth of embedment is
expected to secure the temporary monument and protect it from frost heave in all but
the most extreme winter seasons.

3. The pre final cover temparary manuments will be installed and surveyed within 30
days of placement of the temporary cover.

4. New monuments will be surveyed again at 2, 4, 8, and 12 months, then semi~annually
until the final cover system is placed.

5. Reporting and analysis of setttement data wifl be compiled annually, and will be
provided slong with the annuai embankment as~-built reports.

6. immediately prior to placemnent of the final cover, the temporary monuments will be
removed.
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Attachment 2 provides draft CQA/QC ianguage for a new Work Element — Temporary Cover
Placement and Monitoring. This draft is presentad as revision 19d, building upon draft revision
~ 19¢ submitted on July 19, 2005.

. The determination of when to build the final cover will be based primarily on when potent:at
future differential settlements will be small enough to not compromise the final cover system.
The evaluation of future differential settlements will be based on plotting the individual
seftlernent monument data over time, and using a curve fitting method to extend the curve
into the future. The individual monument data sets will be projetted a minimum of three years
and the projacted settiement for eac:h mmment 'M|| be oomparad o all adjacent

'ﬂ:mmmu‘ltﬁ DECIVE

it should be noted that embankment areas with temporary cover will be re-graded fo the
original design grades prior to placement of final cover. This ability to re-grade the top of the
. . ambankment after the majority of total and differential setlements are complete will allow the
* final embankment to remain at or near the design configuration

Surcharging Analfsls Report & Plan

Surcharging of embankment materials would be a potential action anly if the anhupated
decrease in the rates and magriiftudes of settiements wera not occurring as predicted or as
needed {o achieve tolerable future differential settlements. To be more specific, broad _
uniform setﬂemem of the embankments would have I'rttle effect on the final cover system, i

f on!y mgger that would initiate swdlatgmg of the embankments

Conditions That Could Trigger Surcharging

Surchamging of waste materials would only be necessary if one or more of the conditions
below are met. It should be noted that it is impractical to be numerically specific about a
certain differential settlement rate or time frame that would trigger the need to apply a
surcharge. Likewise, the amount of surcharge material to apply would depend on the
preferred speed and magnitude for achieving the desired results. It shouid be noted that the
survey monument data to date indicates only smail to moderate differential settlements, and it
is not anticipated that surcharging would ever be necessary if there was a year or more to
allow settlerments to occur and to diminish.

1. If observed settlement rates and or magnitudes at some locations were not decreasing
at similar rates when compared to the majority of other settlement monument
locations.
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2. If excessive subsidence were observed between monuments. Excessive subsidence
is described as excaeding distortion of 0.01 between two monuments.

3. Ifthe predicted decrease in rate and magnitude of seitlement at various points would
not allow for placement of the final cover system within the desired time frame for
cover construction.

Surchargi ch

1. Define the desired schedule for final cover construction, whether for sub areas or the
overall embankment.

2. Uéing settiement data to date, predict the amount of additional time to achlevé future
differential settlements of less than a one percent distorton criteria.

3. Evaluate the time avaiiable for achieving the necessary additional se!ﬂemnt-‘and
define the amount of surcharge material needed to compieta the desired settlement .
within the necessary time frame.

Attachments:

Komatsu 550 Mobile Crusher and Newell 120104 MegaShredder information
Draft revision 19d of the CQA/QC Manual

LARW Annual Setttement Monument Data Summary

Figure 2 of the CQA/QC Manual

LARW Settlement Monument Data 1999 {o 2002 Detail

Cross Section | Settlement Data

-
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® FLYWHEEL HORSEPOWER
228 kW 306 HP @ 1950 pm

OPERATING WEIGHT
47500 kg 104,720 Ib




@ | o
BR550JG~1 Mobile Crusher

Komatsu's newly dasigned BRS50JG-1 enters the market as the

mast technologically advanced machine available. With excefidnt . _

crushing power and a production capacity of 100-460 tovh . ,

110-507 U.S. ton/M, the Komatsu BRES0JG-1 is the | Rotating lamp fiashes to

optimum choice for your work site. _ indicate travel mode, excessive load
. on crusher or abnormal condition.

High performance jaw. The Fsmm masmun-capacity
jaw provides high performance with a simple design that facilitates

easy maintenance. Komatsy's unique design allows the dsscharge .

setting to be changed with a simple one-touch adjustment in less T
time than the competition. . B T,

" Newly designed vilhratory grizzly feeder.
The vibratery grizzly feeder vibrales the material with an *
elliptical movement, s that the materials are etfectively .
separated and fed evenly into the jaw. '

aldlng hopper
gs for easy
Ing and transport.

ﬂm hopper is accessible
fram three sides for
material loading. The 5
rear side is especially %
low-—just 3365 mm 2
11'0" high. LN

Outstanding mobilily. Hydraulic stesring
and high travet speed make the crusher easy
1o relocate, The BR550JG-1 uses the same track
undercarriage as Komatsu's hydraulic excavators.




_‘BR550JG4

RydrauMind hydraulics and all-hydraulic drive system.

MOb LE CRUSHER! .

FLYM-IEEL HORSEPOWER

Fully hydraulic drive system gets you working right away. HydrauMind -_ _
system supplies the optimai amount of oil through ioad-sensing and 228 kW 306 HP @ 1850 pm
pressure-compensated vaives. ' 6PERAnN§ SIGHT
. 47500 kg 104,720 b
PRODUCTION CAPACITY
100460 onh

110-507 U.S. ton/h

High-speed, large-capacity conveyor bell.
A 1050 mm 42" wide bet moves at 120 m 394" per
minute. The discharge height is 3000 mm 918",

: Komaisu's SAAGD125E-2 engine provides
- 228 KW 308 HP @ 1950 rpm ior maximum crushing
power whiie keeping exhaust gas, noise, and
vibration to a minimum.

Hydraulic conveyor liffer at the high
position ensures adeguate ground clearance when
driving, and ample faw discharge clearance when
in the operation mode.

Sprinkier nozzle and
a conneclor are standarg.

Emergency shul-off buttons are installed
on both the left and right sides of the chassis,
control panei, and ragic remote control {optional).




Equipped with FS44300A Jaw Crusher

WMMthwmﬁmmeodpdeghmmaﬂm
yoummmmmssmmmemw-vr(ossmrmmm

crushing capablies, including concrete detris and hard rock. Komatsu's ona-touch

designed with the
opetator in ming,

" the crusher offers the

* most up-1a-date tach-
nological advancemen’
fo assisl with vour
crasling negis.

F334300A daw

s Maximum crushing efficlancy. The Komatsu semi-
mstomatc fesder Sysism senses the ioad on the cnesher snd
adjusts the feed rate accordingly o meximize eliciency for
all typas of rock and Concreta debris.

s Nowly desipned vibrating grizzly feeder. By raising
the feadar angle 1o an incline of 4° the muck is mon sffeciively
removed and the eliplicel movement of the 2-stage grizzly fosder
reduces clogging. Also, wn optional muck conveyor i avelisble
1o separats the melariale,

» High-spaed, large-capacity conveyor belt.

A 1050 mm A2 wide bek moves quickly 1o discharge crushed
matacisls. Dincharge height is 3 m 9107, which faciitates
stocking and scrwening tha products.

Production Capacity

Maximum production capacity* (with 8 muck content of 30%}.
Lin: toavh U3, benvh

Crgsher Discharge Selling {apen shie)
Matsriai 55mm | 70mm | 100 mm | 150-mm | 200 mm
tr | 2 | ar | s¢ | 1
— 130-180 | 200-280 | 260-400
Natural stone = | o1 | 220-308 { se9-441
100-140 | 110160 | 150220 | 230-330 | 320460
Concrete do00i5 | 118-154 | 129178 | 105-843 | 234-364 | 383-507

anm'ﬁw:hnlmcmmombdwmmhhgm

GAS Anrwsi O, o Aalsid 35 RE et 7y

“The procuction capacity of the neturai stones shown In the tabls s based
mmummmmwdmmmw
14,225 pel. thet of the concrede tatrit it baved! on concrede debris conmtaining
no siel bars and ol e melais ls 2asumad 1 be diy aad egul o or
amaber than the aplimum fead-in malenis s2e.

The prodeciion capacity is T sura of the quantily of ihy melensl cushed

by tha crusher avd the quantily of 1 meteriel thel pasasd through the
griczty tav. N dapands Of the type and propedios of the makeriel and

the working condilion.

When tha crusher dischange sefing ls 55-100 mm 2.3°-3.9", anly concreie
debris can be cnahad.




» High mobHity. The overal height for trensportation
is raduuced below 3.4 m 11°2" by employing hydmulic
cytinders 1o foid the hopper. The BR550JG-1 has high
ground clearancs. The hydraulic comveyor iifting function
ensures ample ground clesarance when retocating the
machine. The oplionat radio conirafler aliows remote
control traved funchons.

Foigiug liagies

Maximum Reilability and Minimal Maintenance. Xometsu equipment offsrs
excaptiond! reliabifty end the leading sdgo in lachnaiogical advancemeant. The new monlloning
sysiom improves maintensnce, while standard fextures such as the pre-cleaner and double
cleanus elameni sy inatalled o irprove dust resistance. A lsrge clasarsncs under the crusher
maana sasler malntenance. Even if tuble ocours # can be repained in a shorl tme.

Comfortable Deshgn. in addiion io B low-noke enging macks with sound-abeorbing
matoriata, Komatsu instedis low-spasd and high-knque hydraulic pumps, a mudler, and other
stendard paris t reduce noise and vitrstion. in addilion, svery crisher s squipped with a
siandard water sprinkier nazzie to suppress dust and improve the sovirormnant.

Easy Operation. The Moblle Cruzher offers high-parformance fmnciions. Tha crusher
satting can be completed in 3 minutes with the sasy setting adjusiment rmechaniam. The
crusher, feader, dischange conveyor belt, and opSonal squipment cen ol be operaisd at
the touch of & button. With the optional remote conirol. operator control i maximized.

Safety
* Emerpancy shut-olff butiors are locatad on tha loft snd right sidos of the chassis,
on the control panel, and the remote conirol (optional). -

* A rotating tamp fiashes when thave is & mathunction on the montior display (for sxampls,
whan overheating occurs) snd tha oparator is eleo sleried by a buzzer in the event of
an sbnormat shut-dowrt on the conveyor balt or optionsl equipment.

& A gwilch s provided to change batween crushing and iravel modes.
® Handralle and safety quards sre provided for ai sections.

[PATPER AT S

"BR550JG-1]

e MOBILE CRUSHER.

Loty ¥ ue B u byt L"ij;dr

o O,-:.“-:.'.n-_'.-,« o .f_"rL_:;r:r.-.' Sid-r.: :




............................. Komdtsu SAABD125E-2

.................. 4-cycie, water-cooled. dired njection

j Tu[bod'\a'gadm lﬂermobd(awbat)
Mymberofclinders . ... ... L.
Bore. . ... ... L 125m4!2"
Stroke. ............ . 150 mm 591"
Pslon displacament . . . 11 D4 tir BT4 in?
Fiynhas! horsapower . z:anwmnpg1mmn(sas J1349)
Governar .. ..., ... ... All-spsed, electrical

HYDRAULIC SYSTEM

........... Verisble capacity with pisions (inciined plate type)
Matn pump:
Topl. . ... . Varable-capacity pistons
Pumpsfor ..., ... .. . Traved. crusher, comvayos, and options
Medmumfow ... ... ..., 2 x 310 ®min 2 x 52 U.8. gpm
Madmumpressors . ... ... ... L L. mkgfanu.m.spu
' Maximom trevel speed A .. 34mM 1.9 mph

Hyduutmwn(mmrhodﬂmandoph)
220 triroin 38 U.8. gpm
325 kfmin 84 U.8. gpm
110 irdnin 28 U.B. gpm
ie e v e ... PO Ufmin M US. gpm
e I, 47 tefmin 12 ULB. gom
e 38 hr/min 10 U.S. gpm

avor atsernbly acw removed.

Condition efter ondy rotary lamp and muffisr ane removed.”
{in o dislricts, the machine mey need ko ba disatssmbled for traneportasion. }

Trarsporl kength 13430 mm “1
Transport height 3385 mim nr
Tramsport gl 3505 mm "e
Transport width 2935 mm ir

“Candiion sflar anly rolacy lmp snd muffier are removed

=EPERATING WEIGHT

Dp-uﬂngwmth.mdmﬁﬂﬂmm (4TS kg 104 THO B
Production capacity. . .. ... 100-400%110-507 u.8. ton/h
&“s"e"

Ju.........._.__' .................. Komatsu FS44300A
Wletmos ... ... L. 1120 1o x 766 mm 44 x 30~
ummm(oss: S5 mmo 200 mm 22" 0 7.9"
Rotaling spoed {variable) . . .. 210300 rpm

. . Maximum 1000 gpmn
1125mm:4105 mm 44* x 13'8”

. Hydrawlic gesr malor

UNDERCARRIAGE
................................ Saaled track
.................................. Hydraulic
.................. ., 45 each side
mber of canior ol ... ... 2 soitions side
mber of rack rofiars .. .. ... ... ..., .. ... § saisiona sida
COOLANT AND LUBRICANT
IAY [ CAPACITY
FOMMOK .. ... ......... ............ 605K 160U.8.gal
RGRION. . ... .. 390 12US. g
Engine .. ..., .. ... . .............. 380 MUS gl
Final drive eachside ... . ..... ............ gnr 2.4U.5. gsl
Hydraulic sysiem . .370kr 98 U.S. gal




. " MOBILE CRUSHER .

. : ’
F
o
! L
s
| X .
o :
. [

P |
A | Overall langth 13430mm M7 4 | Overadl width . Mi5mm Wy
B | Cverel height B0 mm 111 K | Track gauge 2480 mm | X'y
C 1 Foud heigitt—side %40 mm 111" L | Track widin 2080mm ¥
D | Feed hright—reer S5mm 1Y M | Shos wigth 5Mmm  W.r
E | Mintim ground clearmes (during ravel) 350 mm 7 N Hopper width 2805 mm 7r
G | Track tickness 30 mem ™ 0 | Hopptr leogth {4385mm e
H_| Langth of track on ground 370 mm 1T P_] Discharge conveyor bel width [ 1osomm &
I | Dischange from kiler canter 6145mn 2N




Esnmmn EQUIPMENT

ENGINE: \

@ Engine, Komatsu SAASD125E.2

® 4.cycly, water-cooled, direct injaction,
wrbocharged, and efarcociad (sdr to akr)

® Nel harsepower 225 kW 208 Hp
@ 1950 pm

& Fusl sysiem:
~Fusl, light o3, ASTM specificalion
~Govemor, cenrifugal methad,
a-spoad method

« Cooaling fan, suction typs

© Alr cleansr, centrifugat method
with paper filler

ELECTRICAL SYSTEM:

* Stariing molor, 11 KW 24 ¥

& Altwmnator, 50 ampers 34 V

& Battary 140Ah2x 12V

UNDERCARRIAGE:

& MNumber of rolers:
~Upper carier, two selsione oide
=L.ower track, five seizfone side

SHOES: o

& Ascembied triple-growuser typs,
500 mm 10.7

& Tension adjustmnent, gresse cylinder
mathod (coshion springs sttsiched)

CRUSHER: .

® Typa, FS44300A single-toggls crusher

e Sow 1120 mm x 765 mm 44" x 30"

¢ Rowmtiory; 210-300 rmm

* Drive mathod, hydraudic motor with Vebeit

FEEDER:

o Typa, 2-siap deck

s Spasd-controliad grizzty feader

» Dirensions (W x L}, 1125 mm x
4105 mm 44" x 138"

s Grizzly bac opaning, #5-70 mm
1.77°-2. 76" '

» Driva method, nydraulic geaar motor

BELT CONVEYOR:

o Width x length, $050 mm x 10135 mm
42" x 3%

® Spesd, 120 mimin 34 ftfmin

@ Dyrive mathod, hydrasdic plston motar

Kagneiis Separait

MUCK CONVEYOR:

& Muck comveyor sssambly can be folded
by hydraviic cylindar, 4000 ram x 80Q mm
1y x 2

Muot Conveynr

RADIO REMOTE CONTROLLER:

AESS570-00 ©2001 Kometsu Printed in USA SNS(IM)C DataKom 501 {EV-1)
KOMATSU e
Komatsu Americe internations! Compeny ﬁ
440 N. Falrway Dr., Vernon Hille, & S0051

www. KomatsuAmerica.com

Materials and specifications are subject to change without notica

is a trademark of Komatsu Ltd. Japan
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QC. - Top of WesSte Survev - 10 Tf J0UD .
.

" AWB12/3813 (S.._H ")\\17
Top Of Woste Survey ' ’

. 2
iy ’
12-6-02 <(Page 2 ofYZ
i044 1043 1042 1041 132
N 12,429.59 N 12,428.57 N {2,427.54 N 1242652 N 1242550
£ 11,604.26 E 11,654.25 E 11.704.24 £ 15,75423 E 11,804.22
: Design 4.298.6C Design 4.298.60 Design 429860 Design 429860 Desgn 4.29860
: Actual 429854 actusl 4,29852 Actuct 429841 Actual 4.298.49 actual 4,098.42
Fl
1016 1031 1032 1012 1038 1040 129
N 12,391.63 N 12,39061 N 12.389.59 N {2,386.57 N 12,3875 N 12,33653 N 12,38%.5]
E 11,503.6l £ 11,5360 £ 1160359 E 1165358 £ 11,703.57 E 11.,733% £ 11,8035%

Design 4.297.00 Design 4,29700 Design 4.297.00 Design 4.29700 Design 4,297.00 Design 4.297.00 Design 4.297.00
Actual 429680 Actugl 4.296.76 actucl 4.29700 Actual 429684 Actual 4.29689 Actuat 4.296.87 Actunl 4,2966%

1015 1029 1030 101t 1037 1039 120

N 12,30164 N 12.38062 N 12,37959 N 12,378.57 N 12,37755 N §2,37653 N 12,3755

£ 11,503.44 E 11,553.43 £ 11,603 42 € 11,6534] C 1170340 E 11,753.39 E 11,80338
Desigrn 4.295.00 Design 4,295.00 Design 4.295.00 Design 4,29500 Design 4.295.00 Design 4.295.00 Design 4,295.00
Actual 429473 actunt 429476 acegal 4.294.89 ACtual 4.234.74 actucl 4,29469 Artual +.294.9i ACtual 429384
1014 10&7 1028 1030 1z 11& 1S5
N 12.33).64 N 12,33062 N J2.329.60 N 12,328.58 N 12,327.56 N 12,326.54 N 12.32552
E (1,502.60 E 11,552.59 £ 1160258 E 11,659257 £ 11.702.56 £ 11.752.5S £ 11.802.54

N Desigr 4,285.00 Design 4,285.00 Design 4.285.00 Lesign 4.2B5.00 Design 4,28500 Design 428500 Design 4.28%.00
g ACtual 4.284.93 Actual 4.2B4.96 Actunt 420486 Actual 428481 Actunl 4.286.80 Actucl 4 28478 Actual 4,284.81

310 309 308 1009 104 105 196
N 12.281 65 N 12.28063 N 1227961 N 12.278.59 N I2.277.56 N 12,275 54 N 1227552
€ 11,5077 £ 11,55:.76 E 11.6CL7S E 1165174 £ 1170173 £ 11.751.72 E 11.8D1.71

Design 4,275.00 Design 427500 Design 4.275.00 Design 4,275.00 Besign &,27500 Desigrm 4.275.00 Design 4,275.00
ACtuat 4.274.87 actual 4,274.93 Actue! 4.274.9) ACtual 4.27473 Actuol 4.274.71 Actual 427481 Actual 427485

; 1002 1004 1005

1006 1007 1608 o ay
H 1223166 N 12.230.63 M 1229961 N 12.22B59 N 1222757 M 12.22¢ 55 N 12.22553 :
£ 11,500.93 £ 1155092 £ 1:.600.5) £ 11.65090 £ 11.700.89 £ 11,75088 £ 11,80087

Design 4.265.70 Design 4.26577 pesign 4,26587 Design 4.265.8> Design 4.25581 Design 4.26366 Design 4,265.58 j_.
Actunl 426560 totyug! 426545 Actonl 4.265.42 Actuot 4.265.33 actual £,26954 Actuol 4.265.28 Actuol 4.2659Y, Cira

" ENVIROCARE
= OF UTAH. INC.
Sz THe S e

C=/01r2007 Page 2
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b J

qQr - fi‘op'of Wastr Susvey - GL718/72000

—

- ‘

- P
3 - ‘
Class A Page 1 of}/'ﬁr};
Top Of Waste (native sail)
AWC16 8AWC18
Point Design Actual
Number | Northing | Easting | Elevation | Elevation Fil
300 | 12670.38 | 12059.35 | 4308.60 | 4308.30 | 030
301 12669.34 | 12108.34 | 430860 | 430786 | 0.74
g 302 12668.32 | 12158.33 ] 4308.80 | 4307.88 0.72
303 12618.331 12157.40 | 430660 | 4306.28 | 032
& 304 12588.33 | 1215685 | 430460 | 430451 | 0.08
306 12540.00 ] 12108.17 | 4303.42 | 4303.24 | C.18
307 12560.36 | 1210666 | 4304.80 | 430445 | 0.15
g8 12619.35 | 12107.50 | 4306.80 | 4306.53 | 0.08
309 | 12620.37 | 12057 51| 430860 | 4306.54 | 0.06
_ 310 12570.38 | 12056 87 | 4304.60 | 4304.51 0.08
; 311 $2540.00 | 12056.16 | 4303.38 | 430324 [ 0.14
‘ ) 12665.26 | 12308.29 | 430280 | 4302.40 020
100 1268628 | 12258.30 | 430460 | 430450 | 0.10
101 12667.30 | 12208.21} 4306.680 | 4308.04 | 0.57
& 102 12567.31 | 12206 64 1 4304.60 | 4304.49 0.11
103 12617.51| 12207 48| 430680 | 430812 | 048
104 12616.29 | 12267 47 4304.80 | 4304.05 | 0.55
105 12566.20 | 12256.63 | 4304.60 | 4304.21 0.39
} 105 | 12565.27 | 12306.62 | 4302.60 | 430225 | _0.35
107 12615.26 | 1230746 | 4302.80 | 4302.14 | 046
S5 | 12540.00] 12258.19| 4303.55 | 4303.46 | 0.09 |lpfué
S8 12540.00 | 1220819 | 43 430307 | 808 '
8.7 12540.00 | 12156.18 | 430347 | 430325 | 0.22
_ S8 12540.00 | 12306.20 | 4301.50 1 4301.48°| 0.11
1
4
GW-89
Northing Essting Elevation
Reshoot} 13303.82] 12701.868] 4276.83
Actuai{ 13303.81] 12701.88] 4276.82
DHference 0.04 0.00 0.01
. Specification: At or below destgn grade

i Surveyed By: %‘? 2 e Date: /7875

A e — _ Yiga
Q.c roval-” Ao Yoq D30

05/01/2007 Page 1




QC - Tap of Waste Survey - 21./1:

L R RYs!
Pl .

Ptk 300
4,308.60
4,308 30
0.30

Pta 309
4,306 60
4,306.54
006

Pts 310
4,304 .60
4,304.51
0.09

- Pty 31
4.203.38
4,303.24
0.14

Pta 30 Ptr 302 Pl 1 Pts 00 Ptk 99
4,308 &0 4,3068.60 4306460 4,304.68 4 0260
4,307 8% 4.307.88 4,30603 4,304.50 4.302.40
Q74 07 056 0.10 0.20
Ptn 308 P 303 Pie 103 Pte 104 Pte 107
4.306.60 4. WE 60 4.306.60 4.304.60 4,302.60
4.306.52 4,306.28 4,306.12 4,304.0% 4.302.14
007 0.32 048 5% 046
Pta 307 Pta 304 Pte 102 Pt 105 Pia 106
4. 30460 4,304 50 4,304.60 +.304.50 4,302.60
4,304 45 4.,304.51 4.304.49 £,304.21 430225
o.l% 0.09 o 0.39 0.35

ok 5 Pta S8
i 306 Pk S7 Ptr- 867 Pty I
430342 4.300.47 YT TS 4,30335 PP
4,30324 430325 1.3030; w ;bJ;aAE an "
0.8 o2e W"-'nh 2 .

05/01/20C7

CLASS A TOP [OF WASTE (isbasu
AWC16 & AWCIB

KEY
Point Number

C7

Jesign Elevation Nor th

actual Elevation
arpunt of Fill to Design Llev.

'l"‘f“ )V

fo. PRCLE

Page 2




PC - Top of Wasre Furvey - D17187.00.

Top Uf Lekris Survey
(AWLIE/AWLISD

Bote: 12-ci-01
—~—————

Surveyed By: Gordon Jensen

PT's

verified By: Reed Bongerter
13 arkey

TN 126702 © N 1266934 TN 12,668 32 C N 12467.50 N 1256628
4 L L 1 0m34 £ 1215093 £ 1220031 € 1225850
B 430040 » 4000 T 4.30840 b 4.306.60 T 4.3%4ED
? 4.508.00 A 43087 A Aam A 4306 37 A 490441

-0.E0 F -0T% c o Y] r 019
N 262037 N 1261935 T4 T 3
£ 2057 £ 12,107 30 Fen ¥ S aoas ' }E'.?s%a:}p
MRS IS RS iy i
. MG A 43054 A 6,309 A4t A £303.43
F 113 F Ll LS T r 113
N 1237038 N 12.569.36
£ 1205647 £ 1210666 : }2?:223 ¢ igzsgs’r?-ll : ‘3'%“2‘3
o :gg;gg o :g;gl; b 430460 D 420450 B %3046
.33 5y, A 4303 % A 4,303.46 [N ;'_m:.qa
F19% F i1De F 12a F Lls 120

W 12.340.00 N 254000 M 12 54000 HIZ 000 ., M 12,34000

£ 12.0%.16 € 1230617 £ 12.1%5618 £ 12.20619* £ 12.2%1%

D +.303.38 b 430142 T €.30347 D 403512550 b 4,30355

A 40021 A 42210 A 4502737 A 470206 A 4302 46

F .87 F .32 F LG F :ﬂs L45 LAY

Ve

N = Northin i i

= Northing %% Tie~in

E = Easting

0 Desigh Clewv. i of Debris Free piready placed

A = Actual Elew. See AWHI7-HIB-H20-C20

- . . wWast
Fo= Fill to Design tlev. Top of Waste Survey

o

% ]

2

~d
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132

1s

106

101

133
i8¢
114

97

Qor - T0 of Wesie Susvey
" -

134

13

108

93

135
128
b3 14
109

98

136
153
il
1o

97

137

26

138

25
28
33
7

74

9T

139

c4

=0
[V 1Y

70

75

94

140

23

30

69

6

93

141

22
a

F1
&8
77

S92

142

13

78

Rl

144
7

20

32

66

e

‘lt
Class A Top of Waste Survey

AWA18/AWBI8 (Top Slope & Side Slope)

Dote: 10-08-02

V7

Poge | of 4

g's 191?3 n i2 13
15 187 16 1% 14
kT B 37 a8 39
B % 2 a
63 &4 63 62 6l
ao Al g2 84 84
289 28 a7 26 a5
== ENVI RO CARE }

HI

= OF UTAR,

U’ THE sm: ALTERhAﬂ\"E

ns/cl

£2007

fage Il
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Class A Top of Waste Survey

AWA18/AWB18 (Top Slope & Side Siope)

—_—— -

Points List Fage2of 4
# -
Dasign Actuzl Flit to
Pt# !Northing! Easting |Elevation| Elevation | Design |
1 1252038 | 12,056.84 | 430260 | 4.301.62 0.88
P 2 1251896 | 12.105.83 | 430260 | 4,302.41 0.19
3 1251834 | 12.156.82 | 430260 | 4,302.49 011
4 1254732 | 12.205.81 | 430260 | 430239 0.21 g .
5 12.516.30 | 42.265.80 | 4.302.80 | 4,30245 015 | Travis Jensen & Travie Sutherland
6 1251526 | 12,30579 { 430260 | 430229 | 031
7 1251426 | 1235578 | 430060 | 4.30051 0.10 Date:
g 12.513.23 | 12.406.77 | 4.208.80 4,293 44 0.16 10/8/2002
9 1251242 | 1244576 | #,207.00 4,296.92 0.08
10 12,512.21 | 1245576 | 4.295.00 | 4.294.82 G.18 Spegification;
11 1281118 | 12,50575 | 4.285.00 4,204 89 0.11 At or Below Design
12 12,610.17 | 12,856.74 | 427500 | 4,274.92 0.08
13 1250815 | 1260573 | 428550 | 4,265.28 0.21
14 1245816 | 12.804.89 | 428561 4,265.33 0.28
i 15 12,460.18 | 1256490 | 427500 4,274.04 016
16 1248120 | 12.504.91 | 428500 | 428491 0.00 _
17 1248222 | 1245402 | 4,285.00 | 429487 0.13 i
18 1246242 | 1244492 | 4,297.00 | 4.296.91 0.09 i
19 1248324 | 1240493 | 429860 | 4,26858 0.04
20 1248426 | 12,354.94 | 4,300.60 4,300.45 0.15
21 1246528 | 12,304.05 | 4,300.60 | 4,300.45 0.15
22 12,456.31 | 1225406 | 4.30060 | 430046 D.14
23 1246733 | 1220467 | 4.300.60 4,300.56 0.04
24 12,488.35 | 12,154.95 | 430080 | 4,300.51 0.09
25 12,468.37 | 12,105.00 | 4,300.60 4,300.45 0.15
26 12,470.39 T 12.055.00 | 4.300.80 4. 300.47 013
27 12,420.40 | 12,054.17 | 420860 | 4.208.42 0.18
28 1241938 1 12, 104.156 | 4,288 60 4,208, 46 0.12 !
70 1241835 | 12.154.14 | 4.206.60 4,208.52 0.08
30 1241733} 1220413 | 4,20860 | 4,298.60 0.10
L_gi_  12,41831 1 12254712 | 4,20060 | 4.258.55 0 06
32 1241529 | 12304.11 | 4,288.60 4,798 .47 0.14
33 1241427 | 12,354.10 | 420860 | 4,297.26 1.34
34 12,413.25 } 12,404.00 | 4,20860 4,208.53 0.07
a5 12,1243 | 12,444.08 | 4,207.00 4,296 61 0.38
38 12,412.23 | 1945408 | 420500 | 4,294.93 0.07
37 12,411.21 [ 12.504.07 | 428500 | 4,284.83 017
38 12,410.18 | 12.554.06 | 4.275.00 4,274.96 0.04
39 12,400.16 | 1260405 | 4,265.41 4,265.33 D.0B !
40 | 12.350.17 | 1260322 | 428512 | 4.26541 0.74 %
41 12,360.18 [™12,553.23 | 4.27500 | 4274.08 0.12 g
42 12.361.21 12.503.24 428500 4.284.89 011 :
43 12.362.23 12.453.25 4 295 (0 4,294& Q.17
44 12,963 25 1"12.403.26 { 4.265.00 4,204 B2 0.16
|
03/01,2007 Page .
I




UC - Top ¢f Wasle Surve, - @

- - I
Ptz Northing! Easting | Design Actual FHl
45 12,364 28 | 12.35327 | 4,205.00 4004 52 0.08
45 12,365.30 | 12,303.28 | 4.2950D 4.204.91 0.08
a7 12.366.32 | 12,.253.29 | 4.205.00 4,204 85 015
48 12,357.34 | 12.203.30 | 4,295.00 4,204 93 0.07
45 12,388 36 | 12.153.31 | 4,255.00 4,294.80 0.1C
50 12,350 38 | 12,103.32 | 4,28500 4,294 84 0.18
51 12.370.40 | 12.053.33 | 4.285.00 4.284 73 027
53 12,38040 | 12,053.650 | 4.297.00 4.296.70 0.22
53 12,379.38 | 1210345 | 4,297.00 4206 82 0.19
54 12,378.36 | 1215348 | 429700 | 4,296.81 8.16
55 12,377 .38 | 1200347 | 4,297.00 4,205.84 6.6
1 5% 1237632 | 1225346 | 4.287.00 4, 206,89 011
57 12,3750 | 1230345 | 4.297.00 4.206.66 T4
58 12,374.27 | 12,353 44 | 4,297.00 4.206.86 014
59 12.373.05 | 1240343 | 4,287.00 4.206.53 0.7
60 1237244 | 12,443.42 | 4.287.00 4,205 81 0.19
61 12,305.00 | 12,60238 | 426617 | 4.266.09 0.09
82 12,310.20 | 1255240 | 4,27500 427470 0.30
83 12,311.22 12,502 40 4,285 .00 4,284.70 0.30
§__64 12.312.96 | 12,452.4% | 4.285.00 | 4,264.72 0.28
565 12,313.26 ] 12,40242 | 4,28500 4.084 84 018
66 12,314.28 | 12,352.43 | 4,285.00 4,284 .80 .20
67 i2,31530 | 12,302.44 | 4,285.00 426479 0.21
G 1331833 | 12.26245 | 4398600 | 428474 0.26
59 1231735 | 12.202.46 | 4,285.00 4.264.82 018
F: 70 12,316 37 | 12,152.47 | 4,285.00 4,264 83 a1
71 12,319.39 ] 12,102.48 | 4,285 00 4,084 72 0.26
F 72 1232041 ] 12,052.4% | 428500 4,284 74 0.26
73 12,270.41 1 12,061.66 | 4,275.00 427478 0.21
I 74 12,28940 | 12,901.85 | 4,275.00 427481 0.18
76 12.268.37 | 12.151.68 | 4.275.00 4274.78 0.22
76 12,267.35 | 12.20163 | 427500 427478 0.23
77 12,266.33 | 12,251.62 | 4,275 00 A.074.72 0.28
78 1226537 | 12,301.61 | 427500 327476 0.24
78 12,264 26 | 12,35160 | 4,27500 4,274.76 0.24
80 12,263,237 | 1240158 | 4.275.00 4.274.79 0.21
81 12..’2__62.25 12,451.58 427500 427476 0.24
d_ B2 12,264.23 | 12,501.57 | 4,275.00 4.274.76 0.24
83 12,280.20 | 12.551.56 | 4.275.00 4 7274.75 0.25
64 12,259.18 | 12,601.55 | 4,266 00 4,265.03 0.07
85 12,209,190 | 12,600.71 | &,266.30 4.265.56 0.34
88 12,210.21 12,550.72 4 2688 00 4 285 95 Q.05
BY 12.211.23 | 12.500.73 | 4.266.00 4.265.85 0.15
88 12212725 | 1245074 | 426587 | 426583 0.34
B9 12,215.27 | 12,400.75 | 4.285.97 4,.285.71 0.26
80 12,274.30 1712,350.76 | 4.265.04 4.265.87 007
01 12,215.32 ] 12,30077 | 4,266.13 4.265.93 0.20
92 1221634 | 12.250.76 | 4.266.16 4,255.83 0.28
83 12.217.36 | 12,200.79 | 4.266.08 4 ,266.02 0.06
94 12.218.38 { 12.150.80 | 4.266.12 4,26587 015
a5 12,215.40 | 12,100.61 | 4,266.05 4,265 87 016
9% 12.220.42 | 12,05082 | 4.96543 276538 0.05
A -

Poge 3of4
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QC- - Top of Waste survey - 10,08/ 007

Pagedaf 4
Pt# [Northingl Easting | Design | Actual | Fill (f 3 T
57| 1299144 | 1200003 | 4.065.43 | 426536 | 007 | Ve
1] 12,222.47 | 11.950.84 | 426520 | 4.265.17 B.13 . -
9% 1222349 | 11,00085 | 426540 | 4,265.18 0.2 Swlin &n
100 | 12,2451 | 11,850.86 | 46548 | 4.6528 | 0.20 C 1 E (7 i i\ AL
i o1 12.22553 | 1180087 | 426555 | 428544 0.11 _ ’
106 12,275.52 | 11,801.71 | 427500 | 427485 015 .
107 12.274.50 | 11.851.70 | 4.275.00 | 4.274.87 0.13
108 12.273.48 | 11,801.68 | 4,215.00 | 4.274.84 0.16
100 12,072.46 | 11,051.68 | 4.275.00 | 427487 0.0a
f 110 1327144 | 12.001.67 | 427500 | 427467 0.14
B_m 12,321.43 | 12,002.50 | 498500 | 428477 0.23
142 12,322.45 1 11,952.51 4,285.00 . 4284 B3 D.07
113 12.323.47 ] 11,002.52 | 428600 | 428478 0.22
114 12,324.49 | 11,852.53 | 428500 | 4.284.95 0.05
115 12,325.52 | 11,802.54 | 4,285.00 | 4.284.81 0.19
120 12,375,561 | 11803.38 | 429500 | 4.20384 1,16
121 12,374.49 | 11,853.37 | 429500 | 4.28485 0.15
, 122 12,373.47 | 11,003.36 | 4,29500 | 429478 0.22
123 12,372.45 | 14,953.34 4,285.00 4,204.81 .19
124 1237142 | 12.00343 | 4208500 | 420480 0.20
125 12,387.42 | 12,00351 | 4,207.00 | 420682 0.18
g 126 12.382.44 | 14,853.52 | 4.207.00 | 4.206.88 0.12
R 127 12,38347 | 11.003.53 | 4.297.00 | 4,296.80 0.10
{128 12,384,480 { 11,853.40 | 4.297.00 4,206 85 0.15
(IR 12,985.51 ] 11,803.55 | 4287.00 | 4,288.8% 0.39
132 12,42550 | 11,804.22 | 4,298.80 | 4,298.42 0.18
133 12.424.98 | 19,854.21 | 429860 | 4,298.36 0.24
134 12.423.46 | 11,004.20 | 4,29680 | 4.20839 0.21
135 12.422.44 | 11,954.20 | 4,208.60 | 4,206.29 0.31
136 1242142 | 12.004.18 | 4208.60 | 420043 | 017
137 12,640.00 | 12,086.16_ | 4303.38 | 4,303.27 0.1
138 12,540.00 | 12,106 17 | 4,303.42 | A4,303.38 0.04
139 1254000 | 12,5618 | 430347 | 4,303.28 0.19
140 12,540.00 | 12,206 19 | 430351 430341 0.10
141 12,540.00 | 12,256.18 | 4.303.55 | 4,303.37 0.18
142 12,540.00 | 12,306.20 | 4.301.5¢ | 430141 0.18
143 12,525.00 | 12,305.05 | 4,30280 | 4,301.72 0.88
144 12,525.00 | 12.355.06 | 430060 | 4,300.54 0.06
B 145 12,.505.00 | 12,405.67 | 4,266.60 | 4,206.02 0.28
146 | 12.525.00 | 12.445.97 | 4207.00 | 420667 | 0.33
B S S TR e
GW-48 . * A copy of the Debris Survay Is Attached
Northin Essting Elsvstion {Basfore native soll}
Actusi 1:'.,3&;7.%'.ﬂ 12,707.564 | 4.276.93
Reshoot | 136987.46 | 12,707.76 | 4,276.93

L %g 10 —¢-0%
om val a QA oval Date

C5/01/2007
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QC"' '_I'Op of Wasre S'l_;rwe:’_- - 1GSCES

@ ® (1o
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Top of
Waste | Actual | Fillsto | i
Pt# | Northing | Easting | Design | Elev. | Design | Page"3 of 4

47 12366.32 | 12253.29 | 428500 | 4283.64 1.37
48 12367 34 | 12203.30 | 4205.00 | 4293.75 1.25
49 1236836 | 12153.31 | 4285.00 | 4293.64 1,36
50 12360 38 | 12103.32 | 4205.00 | 4293.87 1.13
59 12370.40 | 12053.33 | 4295.00 | 4283.83 117
52 1238040 | 1205350 | 4297.00 | 4205567 133
53 12370.36 | 12103 48| 4297.00 | 428580 1.20
54 12378 36 ] 12153 48] 4207.00 | 4295.74 1.20
55 12377.34] 1220347 | 4207.00 | 428565 135
56 12376.32 | 12253.46 1 4207.00 | 4205.74 126
57 1ﬁ5.30 12303 45| 4207 00 | 429565 134
58 12374.27 | 12353.44 | 4207.00 | 4285.62 1.38
59 1337325 12403.43 | 4287.00 | 429568 1.32
&0 12372.44 | 12443 42 | 4297.00 | 4295.60 1.40
81 12309.00 ] 12602.381 426800 | __° *
82 12310.20 | 12562.40 | 4275.00 | 4273.63 137
63 12311.22 { 1250240 | 4285.00 | 4283.59 1.41
84 12312.24 | 12452.41 | 4285.00 | 428385 | 115
65 12313.26 | 12402.42 | 428500 | 428388 | 1.13
88

57

68

12314.28 | 12352.43 | 4285.00 | 428363 1.37
12315.30 | 12302.44 | 4255.00 | 4283.54 | 146
12316 33 | 12252.45| 428500 | 4283.60 | 1.40
80 12317.35 | 1220246 | 428500 | 4263.71 1.20
70 12318.37 | 1215247 428500 | 428364 | 1.36
71 12310.30 | 12102.45 | 428500 | 4283.62 | 1.00
72 12320471 | 12052.49 | 4285.00 { 4283.75 | 125
73 12270.41] 1205166 | 4275.00 | 427366 | 134
74 12260 40 | 12101.65| 4275.00 | 4273.51 1.50
75 12266 37 | 12151.64 | 427500 | 4273.83 | 1.17
76 12267.35 ] 1220163 | 427500 | 4273.680 | 120
77 12266.33 | 12251.62 | 427500 | 4273.78 | 1.21
78 12265311 12301.61] 4275.00 | 4273.81 1.18

79 | 1226429 1235160 427500 | 427365 | 135
80 |12263.27] 1240150 427500 | 427375 125
81 112262251 12451.58] 427500 | 427384 | 118
82 [12261231 1250157 | 427500 | 427377 | 123
83 11228030 12551.56| #275.00 | 427368 | 132
84 112260 18| 12601.55 | 4268.00 * ;
[ 85 112209.16] 12600.71| 4288.00
ﬁ - ‘ .m

12270.21 | 12580.72 v :

87 (12211231 12800731 4 v 4
88 1122  12450.74 . v
80 |12213.27] 12400.75) v v
B0 15214 301 12380.76 X v .
81 221532 | 1290077 428600 | ° '

62 | 12218.34] 12260.78 | 4285.00 ’ v
03 ] 12217.98 ] 12200.79 1 4265.00 ’ :
o4 18,381 12150.80 | #4286, ’ ¢
06 [ 12218.40] 12100.81] 42685, . v
ga 1222042 1:005"0?6'32'—554_.00 . *
07 1 12221.44 ] 12000.85] 4285.00 * ;
86| 12225.47] 11950.84 : > v
88 | 12223.40] 11800851 426500 ¥ v
100 | 12224.51] 11850.88]1 4285.00 v g

35/01/2007
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Qlr ~ Top of Waste Survey - 19/03,/000%

Actual Flis to
Pt Northi Eastin Elev Design
101 1212'-% 11800 1 P
Tﬁ 1 B 1 . & [
103 | 12227,67 | 11700.80 | : . v
104 | 12277.561 11701.73 | 4275.00 | 4273.66 134
105 | 12276.54 | 11751.72 | 4275.00 | 427389 | 111
1086 12275.52 11BDLZ1 £275.00 4273.86 1.14
107 11227450 11851.70 | 4275.00 | 4273.04 1,08
108 | 1227346 | 1190166 | 4275.00 | 4273.97 1.03
100 | 1227046 | 11851.68] 427500 | 4273.02 .08
110 | 1227144] 12001.67| 427500 | 427388 | 1.12
111 12321431 12002.50 | 428500 | 4283.85 1.0%
112 [ 1232245 ] 11952.61 | 4285.00 | 42583.62 108
$13 | 1222347 | 1180252 4285.00 | 428381 118
114 | 12324.49 | 11652.53| 4285.00 | 4289.87 1.14
115 | 1932552 | 11802.54 | 4285.00 | 4283.60 | 1.11
116 1 12326.54 | 1175255 | 4285.00 | 428388 | 1.13
197 | 12327,58 | 11702.56 | 4285.00 | 426385 | 115
11D | 1237755 11703.40 | 420500 | 429071 | 428
110 | 1237653 [ 1175338 | 4285.00 | 429035 | 4.66
120 14237551 | 11803.38] 4285.00 | 428385 | 115
121 | 1237449 11853.37 | 4285.00 | 4293.83 118
122 | 1237347 ] 11003.35 | 4205.00 | 4203.75 125
123 | 12372.45] 11953.34 | 420500 | 4292 52 148
124 12371.42 1 12003.43( 4294 00 4293 41 155
125 12381 42 | 12003.61| 4287.00 | 429577 1.24
126 | 12382.44 | 11953.52 | 4207.00 | 429567 133
127 | 1238347 | 11903.53| 4297.00 | 420583 |  1.17
128 | 12384401 1185340 | 4207.00 | 420554 117
126 | 1238551 | 11803.55| 4207.00 | 4326583 117
130 | 1238553 11753.56] 4297.00 | 429005 | 6685
131 1238755 [ 11703.57] 4207.00 { 42007 | 6.21
132 ] 1242650 11804.22 | 42G8.60 | 429580 | 2.80
133 [ 12424.48| 11854.21| 4208.80 | 4206 14 | 2.48
134 | 1242345 ] 11904.20 ] 4208.60 | 4207 24 136
135 | 12420.44 | 11954.20 ] 4200.80 | 4207 41 1.19
136 | 12421.42 | 12004.18| 4208.60 | 4207 37 | 1.23
137 | 12640.00 96| 4303.38 ’ .
138 | 12640.00] 12108.17 4303.42 v .
130 [ 12640.00 ] 12166.18 | 430347 * *
140 | 1 1 101 4 1 ’ ;
141 | 12640.00 | 12268.19 v v
142 | 12B40.00 | 12208.20 | 4 v v
143 | 1 X s -
144 1 98| 4 . v
145 | 1K v g
146 | | 1244567 7.00 . .

'memm
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Class A Top of Waste Survey
Lift Area's: AWB12/B13 | EZQA: P
Specification: G 4
At or beiow design grade Page 1 of 27 s,
Design Actual Fill to
Pt# | Northing | Easting | Elevation | Elevation | Dasign
‘ Iuﬁi B v . . . 3 i 3 B
1004 17.230 63 11.550.62 A.268.77 4,268 45 732
005 | 12.05961 | 180061 | dob87 | 4547 DAL
1006 12,226 50 9,650.90 4,266 85 4.265.23 052
1007 12227 &7 11700 89 %285 81 %265 54 0.28
1008 12.226.65 11.750 8 470568 | &.28578 0.28
7009 12,278.59 T1.651.74 2.275.00 271473 027
1010 12.328.58 11,882 57 4,205.00 4,204 81 018
011 12.378.57 11.653.41 4.295.00 4 204 74 o2e
1012 12,.388.57 11,653 53 4_207.00 4.206 84 0.18
1014 12.331.84 11,502 60 428500 2,284 83 017
1015 72,301.64 11,503 44 4.295.00 4.204.73 0.27
. 1076 12,397 63 11.503.61 +.297.00 4,298 B0 0.20
; 1027 12330 62 11,552.59 4.28%.00 4.204.95 0.04
i 1028 12,329.80 11,602.58 4 28500 428480 014
1023 12,380.62 11.553.43 #.205 00 2.254 75 024
1030 12,378.59 11603 42 4.295.00 4.294.8% Q.11
1031 12,350.61 T1,553.60 4,267 .00 429675 0.24
1032 12,385 55 11.603.59 #.267 .00 4.297.00 0.00
1037 12,377.55 11,703 .40 4.20% 00 4,204 08 031
1038 12.387.55 11,703.57 £,297.00 4.205.89 .11
1039 12,376.593 11.753.139 4 295 00 4.204.91 0.09
VO4D 12 308 53 31,753 58 4.207.00 4796 87 0.13
1041 1242652 11,754 23 4.208 60 4.208 49 o1
1042 17.427 54 11,704 24 4.298 60 =YY .16
1043 12.428.57 11.654.25 4.208.60 4.296.52 0.0
1044 12.423.55 11,604 26 4.298.60 229854 0.07
308 12.279.6 1150175 4.975 50 4.274.91 .08
309 12.280.63 11,551 76 4.275.00 A.274.93 0.67
110 12.2B1.85 11.501.77 4.276.00 1.274 87 014
101 12,2553 11.800.87 2,268 55 4,765 44 0.11
104 12277 56 11.701.73 4.275.00 A4.274.71 0.20
105 12.278 54 11,751 12 4.275.00 4,274 81 019
106 1227552 | 11.801.71 4.275.00 4.274.85 EE
15 12,325 57 11 802.54 4,285.00 a.284 01 0.19
16 12,926.54 11.752.55 4,265 off 4264 78 0.22
117 12,327 .56 11 702.56 4.285.00 4.204.00 620
120 12,3755 11.803 38 4,205.00 4,293 84 716
129 12,385 51 11.803 55 %.797 .00 4,205 61 0.9%
132 TTASE T80 20 4.298.60 [ fiei X W] oy |
_ T
GW-88
Morthing { Easting | Elevation
Actual 1369743 | 12 707.84 § 427693
Reshoot | 13,6867 43 | 12.707.79 | 4,276.88
/.%ﬂﬁz - [ e 7 2~
Qo r Approvat Date QA oval Date
L 1]
05/01/72007

Page
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Class A Top of Debris Survey
Lift Area's: B1YB12
Specification: k4
> one foot below Page fof 4
Top of Waste Design e/ wor
Design  Actual  Flllto
PT# Northing Essting Elevation Elevation Design
1003 [12,281.88[11,800.93] 438570 | 4,265.70 } 0.00_ l
1004 |12,230.83111,850.02] 4.288.77 | 420682 028 | &
1005 {42,229.81|11,600.91] €205:67 | 4,206.83 ] 0.24. I
1006 | 12,228.50] 11,650.90] 4,206.65 | 420582 | 023 | |
1007 |42,227.57|41.700.88] 4,205.81 | 4,20583 | 0.1& i
1008 | 12,220.58] 11,750.00) 4. 20588 ) 428560 016 | !
1009 |12.278.50|11.851.74} 427500 | 4273.80] 1.10
1010 [12.326.58[11,85257] 428500 | 4,28386 | 1.04
1011 |12.37657|1185341] 420600 | 4.20374 | 127
1012 |12,3B8.57| 11,653 58] 428700 | 420508 | 102
1014 112.331.84|11,502.60] 4,285.00 | 4,283681 | 1.39
1015 [12.38164]11.503.44| 4.26500 | 4,29366 | 134
| 1016 [12.39163]11.50361] 426700 [ 4295971 1.03
1027 [12.330.82{41,552.50] 428500 | 4,283.93| 107
10268 {12,329.60] 116802.58) 428500 | 4,283 84| 1.16
1029 | 12.3B0.62] 11.553.43] 4,295.00 | 4.263.83 | 117
1030 }12.379.58] 11.603.42] 429500 | 4,293.08 | 102
1031 |12,300.61]11,55360] 4.287.00 | 4.295901 1.10
F{ 1032 |12,389.5911,60359] 4,267.00 | 420577 | 1.23
1037 [12,377.55(11,70340] 420500 | 429270 { 1.30
1038 [12,387.55111.70357] 4,207.00 | 429585 ] 1.11
1038 ] 12,376.53{11,753.30] 4,295.00 | 4.29304 | 1.06
1040 |[12,386.53[41,753.58] 4287.00 { 4.29598 | 102
1041 |12,42652(11.754.23] 4,208.60 | A,297.24 | 1.37
1042 |12,427.54{11,704 24| 42008C | 4207 44 | 1.16
1043 | 1242857 11,654.25] 4,299.60 | 4.297.39 | 1.21
1044 [12,420.58]11.804.26] 4208.60 | 429751 | 1.08
A308 |12,27661|11,601.75] 4.275.00 | 4,273.78 | 122
A308 |12,28063]|11,551.76] 4.2765.00 | 4.273.866 ] 1.14 4
A310  [92,284.65111,501.77| 4,.275.00 | 4.27387 | 134 §
104 [ 12277.56 | 1170173 | 427500 | 427386 | 134
105 | 1227654 11751.72| 4275.00 | 4273.88 | 1.11
116 | 12326.54 | 11752.55 | 4285.00 | 4283.88 113
i 117 [ 12327.56]| 1170256 428500 | 4283.85 | 1.15
—s |

Uz/01/2007
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QC: - .Twp of Wasie Survey - I2;0672

Class A Top of Debris Survey m““ﬁﬁﬁ |
Lift Arec’s: Bi13/Bi2 G AT .

Date: 10-29-0¢c = A
Surveyed By: Trawvis Sutherland

44

Tiod3

1042 1041
N 1242959 N 12,428.57 N 1242754 N 12 42652
E 160426 £ A2 E §1.704234 E 11.7%4.23
Ow [ 429860 10w I 429860 D 429860 v D +25M 60
00 A 429750 D A +.297.39 TOD & 439744 TOD & 4,297.24
FILL 159 [ (-] FiLb 114 il LY

1016 a3 1032 |2 1038 1040
N 239143 N 12, 79061 N 1238359 N 1238857 H 12,3755 M 1238633
E 1L503.61 E 1155360 E 114A032.39 C 1165158 L M.T0357 £ IL752%

TOw b & 297l TOW D 4.297.00 Ww I 429700 YOw D 429700 10w D 423700 ov [ 429700
T00 A 429597 TOP A 4.295% TOD A 429577 TOD A 429598 TOP & 429585 b A 42939
FILL 103 FiLL L Fii 1.3 FIlLL Lo? FILL 4t FILL LO2

1025 1023 103 101 1037 1039
H 12 391064 M 28062 N 1237959 M12378%7 H 12.07T18% N 1237633
E 1330244 L 1135343 £ 3160282 E 11653 41 € L,700.40 E 1.753.39
OV D 429500 10w D 429500 oW 0 429300 TOW D 4.295.00 TOW 0 429500 TOw [ 429500
QD & 429166 DD & 4.2%a83 TOD A 479398 TOD A 429374 QD A 429370 0D A 429294
FILL 134 I L7 FiLL 102 FILL 4,27 [ TR 3= FILL 186
" 1014 1527 e e T e Ke Y
M 12364 N 123362 N 12,329.60 N 1232838 W 12,327 56 ¥ 12.326.34
C 1156260 £ N55259 £ L.602.5d E HA32SY E IL.70256 E 11.752.5% Paint A
TOW B 420580 TOW D 420500  FWD 4Z9SOM  TOV D 42000 Tov D 420500 fpu b 4 20500 - Wor thing
TAD A 428345 TOD A 428293 TED A 4,28394 TaD A 4.2839% oD A 429345 TaD A 4.20088 N hor
FILL 139 FILL g7 FILL 116 FILL L84 FILL 115 FILL 193 £ Easting

0w b Top of Woste (Dasigm
0B A Top of Debris (Actual)
FiLL Fil to Besign

L sh] T A A8 100% 104 ir
N 12245 N 2280560 N 12.27%6) N 1227859 N 12.277.% N 12.27634 el
E B.50m27 £ H.55L76 € 11,60L.7S £ 1L ASLTA E 1.70L73 [ ILT5LT2
TOV b 427500 TOW D 427500  Tow' b AZTIM0 YOV b 427508 Spu D 4 E7Sm W § 4.27560 _}
0D A 427367 TON & 427186 0D A 4P7378 TOR & 427390 TOD & 427366 D0 A 4,27389 LA
FILL 134 FILL 114 FLL t22 FiLL 110 FILL 134 FRLE f _:

Vf—mhris Free Native Sod)

1093 1004 s 1005, 1007 — previously pioced (Toe of Wasiel
W 12,23 66 N 1223843 N 1228961 W \2.22859 w 1722737 " 1227699
E y1.50093 £ 11,5508 C 1L.&00.91 E L.65050 £ 1170099 1 ;:.'faon
OV D 426370 YO T 426577 T0w It +,255.87 rOW B & 2658 TOW D 42658 0w £ 426566
TOD A 526370 TOD A 426357 700 A 426583 TON A 426582 Ot & 426561 TOL A 420550
FliLL 000 FiL. 826 FlL, 024 FlLL 623 TILL 049 FiL. 26

v THE s.m: ALT'ERNA‘I‘T\E
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W U'E SR ALTERGTAE
Class A Top of Waste Survey
Lift Area's: ES, F9, B6 & C10
Specification: Date: 3/25/03
At of Beilow Top of Waste Design Page 1 of 3
Top of Waste| 1Op of Waste |
Design Actual Fill to
Pt# | Northing | Easting ) Elevation Elovation Design
T=1001 1 12641011 1104505 ] &,3026 3,302.42 0.8
7002 | 1249102 | 1104611 | 4.30060 4.300.47 0.13
7003 | 12.441.03 | 11.04427 | 4,28860 4.298 39 0.2
1004 | 1240103 § 11.043.60 | 4.297.00 4,286 81 0.19
1005 | 12.394.03 | 11.043.43 | 4,285.00 4.294.87 0.13
1006 | 12.341.04 | 11.04259 | 4,285.00 4.284 .03 0.07
1007 | 12.291.05 | 11.041.75 ] 4,275.00 4.274.83 0.17
1008 | 12.241.05 | 1104081 | 4.266.12 4.265.82 0.30
1009 | 1249204 | 10,996.12 | 4.300.60 2,300 48 0.13
1010 | 12493.06 | 10.945.13 | 4,300.6D 4,300.44 D.16
1011 | 1224207 | 10.000.92 | 4,.266.13 2,265 B9 0.24
1012 | 1204390 | 10,84083 ] 4,26585 4,265.72 0.23
1013 | 12.442.06 | 10,.994.28 | 4,298.60 4.298.40 0.20
1014 | 12,443.07 { 10,4429 | 429860 4,298 40 0.26
1015 | 12,402.05 | 1099361 | 4,297.00 4,796 89 0.1
1016 | 12.403.07 | 10,.943.62 | 4,287.00 429677 0.23
1017 | 12.392.05 | 10,093.44 |  4,295.00 4254 51 0.00
W 1078 | 12.353.08 | 10.943.45 | 4.295.00 226401 0.05
1019 | 12.342.06 | 10.952.60 | 4,285.00 4.284.86 014
1020 | 12,343.08 | 10,042.61 { 4.285.00 4284 94 0.06
1021 | 12.292.07 | 10.991.76 | 4.275.00 427480 0.20
1022 | 12.293.09 | 10.841.77 | 4.275.00 4,274.01 0.09
1023 | 12,542.05 | 10,.985.96 |  4.302.60 4.302.49 RE]
1024 | 12,643.06 | 10.045.97 | 4,302.60 3.302.53 0.07
1025 | 1248796 | 11,16508 |  4,300.60 4.300.41 0.19
1026 | 1248608 | 11,14509 |  4,300.60 4,300,386 0.22
1027 | 12.490.00 | 11,09510 | 4,300.60 4,300.47 013
1026 | 12.237.09 | 11.190.88 | 4.265.78 4,265.12 008 |
1029 | 12.239.01 | 11.14089 | 4.,266.05 426577 026 |
1030 | 12.240.03 | 11.000.90 | 4.266.05 4.265.82 0.24 |
1031 | 12.437.96 | 11,16424 | 4,20860 4.298.46 014 |t
1032 12,397.97 | 11,193.57 4,297.00 429678 0.22 n
1033 | 12,387.97 | 11,19340 | 4.295.00 2.264.90 0.70
1034 | 12,337.98 | 11,192.56 | 4.285.00 428491 0.09
1035 | 12,287.98 | 11,191.721 427500 4.274.86 0.15
1036 | 12,43858 | 11,144.25 | 4,29860 4.298.53 0.07
1037 | 12,440.01 | 1100426 { 4,298.60 4,298 .42 0.18
1038 | 1235899 | 11,143.58 | 4.257.00 4256.78 0.22
1039 | 12.400.01 | 11.08359 | 4.267.00 4,205 85 0.15
1040 | 12.388.99 | 11.14341 | 4,205.00 4,294 84 0.08

E——— T R




il
‘ Top of Waste| To te U
Design actua, Filf to Nl “HV'&
Pt# | Northing | Easting | Elevation Elevation Design J‘1 Page 2 of 3
1041 [ 12.390.01 | 11,03342 | 4,285.00 4,294 87 013 |
1042 12,339.00 | 11,142.57 4,285.00 4,284 .90 0.10
1043 12,340.02 { 11,092.58 4,285.00 4,284 92 (.08
1044 12,289.00 § 11,141.73 4,275.00 427489 0.11
1045 1228003 | 11,091.74 4,275.00 427492 0.08 |
1046 12,537.95 | 11,185.92 4,302.60 4,302.45 0.14
1047 12,538.97 { 11,145.83 4 302.60 4 302.46 0.14
1048 12,539.99 | 11.195.94 4,302.60 4230242 0.18
1048 12,5686.92 | 11,246.75 4.304 60 4,304 .48 0.14
1050 12,587.94 | 11,196.76 4,304.60 4,304 .47 0.13
1051 12,588.96 | 11,146.77 4,304.50 4,304 49 0.11
1052 12.589.99 | 11.096.78 4,304.60 4 .304.38 0.22
1053 12.536.93 | 11,245.91 4,302.60 4,302.42 0.18
1054 12,486.84 | 1124507 4,300.60 4,300.27 0.23
1085 12.436.94 | 11,244.23 4,298 60 429847 0.13
1056 | 12,396.95 | 11,243.56 | 4,297.00 4,285 87 0.14
1057 12,386.95 { 11,243.39 4,295.00 4,294 .85 015
1058 12,336.95 | 11,242.55 4 285.00 4,264.91 0.09
1059 1228696 | 11.241.71 4,275.00 4,274.80 0.20
1060 12,236.87 | 11.240.87 4,265.90 4 265 87 0.0;
GW-89
Northing Easting Elevation
Actual 13,303.82 12,701.86 4.276.83
Reshoot | 13,303.77 12,701.84 4,276.80
DAoyng « 32201
fﬁce/r}pﬁroval / Dat Q Afpproval Date
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L3

QC - -Top of Wasle Surve,

P TR,

-
~2 s e Savinl

Class A Top of Waste

AWH20/AWC20 Slopes
Surveysd By Date. q&’%ég
[(PT.#] Northing | Eastin Ta Actual
1 12762.39 | 1244904 | 4207.00 | 429848
2 1971238 | 1244810 | 420700 | 429640
3 1260240 | 1244827 | 4267.00 | 4296.49
4 | 1261241 | 1284743 | 4297.00 | 420645
5 | 1256241 | 1244680 | 420700 | 428638
6 12512.42 1244576 42%7.00 4298.16
7. | 1251221 | 1245576 | 429500 | 4294.48
B | 1256221 | 1245650 | 420500 | 4294.23
8 | 1261220 | 1245743 | 420600 | 420412
10 12882.19 12458 27 429500 4294 56
11 | 1271219 | 1245010 | 420500 | 428480
17 | 1276218 | 1245004 | 420500 | 4204.64
B 13 | 1276116 | 1250003 | 428500 | 4264.07
U734 | 1271147 | 1250000 | 428500 | 428473
B 15 12861.17 1250625 | 4285.00 4284.88
16 ) 1261118 | 1250742 | 428500 | 428491
17T | 1256119 | 1250858 | 428500 | 428479
18 | 1251119 | 1250575 | 428500 | 428464
19 | 1251017 | 1255574 | 427500 | 427486
20 | 1256017 | 1255657 | 427500 | 4274.71
21 12610.18 12557 41 427500 427458
22 | 1286015 | 1255024 | 42/500 | 427470
73 | 1271045 | 12550.08 | 427500 | 427449
24 | 1276014 | 1256802 | 427500 | 4273.56
25 | 1275012 | 1260091 | 428582 | 4265.89
26 | 1270012 | 12609.07 | 426037 | 4265.48
27 | 1285013 | 1260823 | 426560 | 426537
2B | 1260014 | 1200740 | 420544 | 426514
2§ | 1255514 | 1260656 | 426538 | 428518
30 | 1250015 | 1260673 | 4205.57 | 428520
———
Backsight chack GW-89
Northing Easting Elevation i
reshoot | 13303.83 | 1270186 | 4276.62
adual 13303.82 12701 B8 | 4276.83
' -0.02 0.01

Page 1




r _- Vi ope epne

T -~ Top of Waste Survev - 11,00 I000
¢ Top S !
: Y.
H w e
. ! FRATAE ."‘--!\‘R
: U R S B

Class A Top of Waste
AWH20/AWC20 (East Slope) | \
o ® j
o=
& R oy North
My
o oo
' 4,295.00 4,285.00 4,275.00 4,2€582
oo 429464 4,08497 4,27358 4,265.81
E< 036 0.03 1,42 o0l
~ 0
L83
< < o
4,29500  4,285.00 4,275.00 4,266.37
oo 4.29482 428473 4,274.49 4,265.48
S« 017 0.27 0.51 0.89
P~ 0
aq
NN
< o
4,295.00 4,285.00 4,275.00 4,265.60
o 429456 428488 427470 4,265.37
2T (.44 0.13 0.30 0.23
=R
0 QU
- oS
4,295.00 4,285.00 4,275.00 ' 426544
oo 429412 4,284 91 427459 4,265.14
o™ (.88 0.09 0.41 0.30
™ o
LAY
< T o
4,295.00 4,285.00 4,275.00 4,265,238
oo HE9423  4.28479 427471 4,265.16
S~ 077 0.21 0.29 0.22
PN,
LTS
T TS
4,295.00 4,285.00 4,275.00 4,265.57
4,294.48  4,284.64 4,274.65 4,265.20
0.52 0.36 0.34 0.37
Key
Target = top number
Actusl = middle number
Fill = bottom number
2R/0L /2007 Page




- - Tor of Waste Survey - PR RO Rasl el

~

¢
. INA
. Oiik‘_fl'l'f".!\{.

PR A
T

CLASS A (Top of Waste) -

7

P?;L [ ot 2
PT. Design | Actual - —

# | Northing | Easting |Elevation| Elevation| _ Fill

1) 12627 | t2edme4 | 40700 | 429858 04z Lift Area’s

2 1271239 12449 10 £67 00 A6 78 024 AWH1T, AWH TS, AWH20 & AWC20

3 | 1208240 | 1244827 | 429700 4296 92 008

4 12812 41 12447 43 4970 4208 T1 0.29 ,

5 { 1258241 | t12ea00 | 429700 4206.82 Dos Surveyed By: Jﬁfamn_ﬂud“_
& | 1258323 | 1240880 | 428880 208 47 013

7 | 1200322 | 1240744 | «20880 4208 46 D.14 Date:  / 9} /;zgé 7

o | 288327 | 1240828 | 49860 4298 47 0.13

g | 1z | 1200801 4208 60 4298 46 O t4

10 | t276320 | 1240096 | 428860 4290 40 020

11} 1278422 | 1235996 | 430080 4300 53 007

12{ 12142 | 1235012 | o000 | 430055 o0s Backsight Reshoot

13 | 1266424 | 1238829 | 430080 | 430053 0.08 ow-8e

M| 1285424 | 1236745 | 4x0B0 430052 D.08 Northing  EBasting Elevation
15 | 1256425 | 1235885 X060 4300 49 0.1 Reshoot [ 13303.82 | 12701.88 | 4276.78
1B | 1256521 | 1230662 430280 £X12 38 o Actonl] 1330382 12701.86| 4276.83
17 | 1261928 | 12307.468 4302 50 4302 &0 o Difterance] 0.00 0.02 -0.06
18] 120052 | 1230830 | 4320 40239 0.2*

0] 121525 | 120013 | 4260 4302 47 0.13

20 | 1218524 § 1230097 4302 60 202X 0.27 Spacification: Al or belgw design giade elevaton

21 126256 00 12445 97 4207.00 4795 80 0.0

2 | 1252500 | 1240597 429080 4200 a2 0.8

23 1 1m0 | 1235508 30080 X0 50 .40

24 | 1252500 | 1230596 4302 60 4302 75 0.37

25 12720.%6 12068.18 4310 60 4310 41 0.19

26 { 1267000 | s | ome 4308 45 0.16

27 | 1208934 | 1210834 4308 60 430836 024

28 1271934 | 1210847 4310.60 431033 027

20 | 12Zmex3 | 120m 1080 431028 032

30 | 1276831 | 12100.00 4308 00 4308 25 0.26

1| 1By | e 4308 60 430826 0.34

a2 ( oeea2 | 1215833 | 430000 4308.14 046

33 | 12m730 ] 1220832 %0680 4308 37 [1Jra)

M| 1IhTe | 10815 4308 80 4306 &4 016

5 | s2mr2e | 1220908 4306 60 430628 0.32

| 1270827 | 1225008 4304.80 4304.31 0.29

37 | 12nezr | 1225014 4304 80 4304 53 Q07

38 | 1268828 | 1zma M 430450 4304 4 0.19

» { Z%gg [2-12-0f
Q.cC r val —Qﬁlgﬂ- A A val Date

05/01/2007
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NORTH

[ [=]]

N [2.34306

L 10.94497
Drogn 430260
Actunl 4,302.5)

K 12 49306
€ 1094311
Design 4.30068
ACtual 430044

114
M (244307
L 1094425

Demign 4.290.60
Actunl 4.290 44

0%
# 1240307
[ 1094262
Design 4.29700
Artunl 429677

me

N 12,2930

£ 10,941.45
Deugr 429300
ACtuar 42%4%

w2
N 1234308
£ 94261

Decign &
Actual 4.204.94

"z
N 1229109
£ 1034177
Dewgn 427580
Antual 42748

o1

N |2.24210

C 18,9409
Degign 426510
Actual 426372

F6-B6-F9 & Cl0
3-25-03
(poge 3 of 3

1023

N 1234200

€ 10.9959%
Bexagn 4,202.60
AL Twgl £,302.49

00y

[ K, -2 L

€ wan.e
Beggn 4
Actual 420048

k)

N 244205
[STE o F )
Demign 4 27060
Actimi 45940

w3

N 1240205

£ 1099161
drmon 489708
Agtual 4296809

w7

N 12292408

£ 1099143
Design 4
Acrual 42949

1019

N 1234206

£ 10.992.60
Design 4,20500
Actunt 4 284 R8

w2y .

N 1229207

L N
fesign 4 2TSN0
Actual 427480

ol

N 1224207

E W.1.92
Design 42661
Actusl 426589

1001
W (2540
L 11,0459
Desigr 4,5026%
ACtugt A.302.42

102

w 12,4902

[ L A1)
Design 4,
At 430047

raa3
N 12,4418)
£ 1104427

Dewgrs 4,290.60
Actual 429909

lag4
1240102

€ J1od3eR
Desipn 429700
Actuel 4. 2796401

Was

N J2. 82

E 104241
Desge 4 29300
Actual < 23487

1006

M 1204104

CE D43y
Degign 4 265.00
Artuml 420493

3

N 12295
C 1104075
besign 42758
e tunl 427083

L]

N 12,241.0%
£ ng4n
Praign 426612
Actusl 4 POSRY

w52

N 1250999

E 11,0979
Desgn 4,304.640
ACtusl 4,30+4.3¢

048

¥ 12339599

E 1.0%344 "
Design 4,302460
Ac$ 4,024

a?

N 12,4900

£ no9iw
Dewign 4, 30040
Actuet 430047

1037

N LB 440

£ 11.0%4.2¢
4

Design 4 F4040
Actual 429847

1909

N 12,4000t

C 11L.09159
Drign 529700
Actual 429605

14l

N [2.3920]

L NA942
Dewign 429300
Actunl 429487

1042

& 1234002

[ 1233
Dedign 450500
Actuni & PRe92

Design
Actuml 427492

%
M 12.B4003
L aan
Denprt

[
Actual 4 2gngp

& 12.500.%
£ 11116 27
Drxign 430460
Actuol 430443

Lga7

N 1253897

L II,JI.E'\.‘?““?-“u
Denign *.
A.cm 4302 16

1026

N 12400

g. H 4504
sge 420060

Actunl 4,30038

036

o 12439

RS
ign 4

.\:m 429833

wn
N 12,748.9%

Deswgn 429700
Actual 429679

wag

N 12,280.9%

€ 1aaxa
Bemgn 4,29300
ACTuat 4,.294.54

1642
N 12,13900
g. u.ua‘.lﬁ;am
Actuol 428490

um 527489

1029
M 12,23901
£ 1114089

De 4
um 428377

1 =]
N 12.3687.94

Ceeogn 4 J04 40
Actual 4,904.47

111 ]

W 12,537 95

E 1L1%592
Dregn 4,302.60
Actwol 4 F0X b

1823

N 12, s87.%
|BRTRL -1 ]
Dosign 430040
Ac tunl 4,300 41

1032

N 12,9797

€ 119397
Demgn 429700
Actoal 429678

L x )

N 1230797

€ 1.1%.«0
Degign 429300
Actual 4.2949

1434

N 1233798

€ 1519256
Dewign +.205m0
ACtual 429491

0I5

N 1228798

E igL72
Design 427500
Adtusl 427484

18289
® 1223199
£ 119098
ign 424578
ACtual 4 BE3TR

1049
N 12,9692

[ th24675
trugn 4304 40
Actual 430446y

1052

N 12,516.92

€ 15e243%
Desipn 4.302.60
Actuod 4.302.42

0
N 1248694
£ 11,Rad07

430068
Actusl 4,300.37

{+. ]

WP A9

g'uzuz: "
- 29

km & 29027

€ w4233
Design ¢ 26300
Actual 428491

1034
N 122069

Design 427309
xﬂ 127488

1068

N 1223497

L 124087
Demgr 426590
Actl 42G3OT

.

.

- ENVIROCARE

= OF UTAH, INC.
THE SAFE AL

TERNATIVE

i
1
i


http://lt.mb.7a
http://La.S3S.97
http://ll.094.2i
http://IS.43S.90
http://I2.2S4.94

o

[ —

. - e (UBIGINAL
Class A Top of Debris Survey
Lift Area's: E6, F9, B6 & C10

e
L

Specification: Date: 3/04/03
> 1 foot below Top of Waste Design Page 1 of 3
Top of Waste| Top of Debris | FUTio ||
Dasign Actual Top of
Pt# Northing | Easting Elevation Eievation Waste
1007 | 12.641.01 ] 11,045.95 | 4 30260 430755 | 105 |
1002 | 12,481.02 | 11,04514 4 300,60 428038 | 122
1003 | 12,441.03 | 11,04427 | 4,288.60 4,297.34 1.26
‘ 1004 | 12.401.03 | 11,04360 | 4.297.00 4,20578 122
1005 | 12,391.03 | 11,04343] 4,29500 4,293 84 1.16
1008 | 12,341.04 | 11,042.59 | 4,285.00 4293 81 118
1007 | 12.291.05 | 11,041.75 | 4,27500 427380 1.20
“I008 | 1224105 | 11,04091 | 4.266.12 426568 - | 044
1008 | 12.492.04 | 10,995.12 | 4.300.60 4,299 26 1.34
1010 | 12.493.08 | 10,9453 { 4,30060 4,299 41 1.19
C*7017 | 12,242.07 | 1099092 | 4,266.13 4,265 81 032
1012 | 12.24310 | 10,04083 | * 4,265.95 426586 0.09 -
1013 | 12.442.05 | 10,984 28 | 4,298.60 429727 1.33
1074 | 12,443.07 | 10,94429 |  4.298.60 4,297.47 113
1015 | 12,402.05 | 1009361 | 4,207.00 4.295 64 1.36
1016 | 1240307 | 1094362 | 4,267.00 429571 1.28
| 1017 | 12.392.05 | 10.99344 | 429500 429384 116
1018 | 12,393.08 | 10,943.45 | 4,205.00 4,293.85 115
1015 [12,342.06 | 10.892.60 | 4,285.00 428382 1.18
1020 | 12,343.08 | 1094261 | 4.28500 4,283.86 115
1021 | 12,292.07 | 10.991.76 | 4.275.00 427391 1.09
1022 | 1229309 | 1094177 | 427600 4273.86 1.14
1023 | 12,542.03 | 1099596 | 4,302.60 4.301.36 1.24
1024 | 12,543.06 | 10,04587 | 4,302 60 4.301.48 112
1025 | 12.487.96 | 11,18508 | 4.300.60 4,299.51 1.09
1026 | 12.488.08 | 11,145.09 [ 4,30060 4,299,37 1.23
1027 | 1249000 [ 1109510 | 4,30060 429932 1.28
~*1028 | 12,237.99 | 11,190.88 || 4,265.41 4,265.3¢ - '] 002
Y1029 | 12.239.01 | 11,140.89 | 4.26570 4,26533 037
1030 12,240.03 | 11,090.90 4, 266.05 4,265.98 g T00r
1031 | 12.437.06 | 11,19424 | 4,298.60 4.297.39 121
1032 | 12,397.97 | 1119357 | 4,297.00 429589 111
1033 | 12,387.97 | 1119340 | 4.295.00 4,293 .80 120
1034 | 12,337.98 | 11192558 | 4,28B500 4.283.94 1.06
1035 | 12,287.98 { 11,191.72 | ~4275.00 427398 1.02
1036 | 12,438.98 | 11,144.25 ] 429860 4,297 44 116
1037 | 12,440.01 | 1109426 | 4,298.60 4,297.52 1.08 Jl
1038 | 1239899 | 11,143.58 | 4,297.00 4,295.87 143 |l
1039 | 12,400.01 | 11,083.59 | 4,297.00 4,295.76 124 |
| 1040 ] 12,388.99 | 11,143.41 4,295.00 4,293 81 119 |



http://ii.i90.ee
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t6-Be-FS & ClU
3-04-03
o (page 3 of 3)

LET] 1951 1050 1949
N 12 50998 L, L] N 12,587.9% N 12,38892
£ haverd E 114677 £ UL198.76 € (1,246.79

TOw K\ 400460  TOw £ 4.30460 Tow [£1 4304562 T 1 4 460
Actwnd € 4.J0347 actuel Ef 4303 34 actuad £1 4.20285 actuet LU £.303.42
Far 113 Fil 126 ril 103 Fm 118

1024 a3 1007 1048 a7 1044 183
N 12543108 M 1254203 N 12.541.01 H 1253999 o 1250897 N 1251795 H 12,33693
£ 10,945.97 L 10.99% % E 1104595 [ 1109594 € 11,1439] £ iresee E 112459

TOW £1 4,382.64Q Tow EI 4,%2.60 i [1 AESE 0w £ 4, %250 10V Er 430260 T £l 430264 Tow [ 430260
Actuat €1 430198 actunl € 430136 Actul €1 400055 acgucl O 430055 Actwal FI 4 30LP0 actuatl €£F 4 8L actunl [ 4,301.48
ru iz fut 124 LE RS ) Far 108 FAL 148 Fill 1.2% FR L1]

e 100% Il o2y 1926 1023 1054

" 12 AYI06 N B 492.04 N 1P 4% 07 N 32 ANA DY N 12 A8 N 1240796 N2 ABE T4
€ 10,94312 € 10,9312 £ ILD431] L 1n0¥5.10 E 1114504 L .19%08 € 11, 24407
TOV Et < 30080 oW EV 438060

0% €1 4300460 10w €l 4,380560 TOw £ 4,300.54 oW L1 4,30060 TOW E1 4.30060
Actuml Bl 4. 29941 actual B3 429925 actual EG 429930 acvug) £ 42150 Actunl €1 429937 actial G4 429990 actual EL 429944
Fu L% Fil L) FaL 322 oL 126 Far 123 Fir 109 Fal ile

bLE] mi a2 1637 (112 1] 14 1055
N 1 44307 H 2 042 N 244103 N |2 440D) N j2,438% NI2AITH N |Z.436.94
£ 0429 C 928 E 11.04427 C 109428 C 11.144.2% E 1119424 L 120 2)
TOw Ei 4 29860 TOW El 429060 oW €1 429080 TOW Ei «4,290.60 10w Ci 4.2% 6l o €1 £.29840 Tow £ 4. @968
Actual El 429747 acreal Bl 429727 acvuol L1 4.297.04 Actual £l 429732 actusl Bt 4 29749 sotusl [N 4297.35 Actual €1 429742
Fue ez Fii 133 LI Lo Uy Lte T L2t Fal |18
e 1) ] 1604 1019 I 132 1054
N 12.403.07 N 12402 05 LImY-X ¥ ) N 1240401 N 12.29999 w 12,3971.97 N 12.1%.9%5
£ 154362 E 10.9934%! € I.04260 £ 1in9339 £ 14358 L 119337 [ 10,2431546
row Li a,397.60 TDw Ev 42497 Tow £ « 29700 TOW EL 4. 29700 w [1 +.29700 TOW Et 429150 ow Ei 4.P9700
Actoml 1 429171 actual £1 4.2¥544 actvuat & 4 LTLTR Aetuot Y 429376 Actusl €1 429587 acrual £1 429589 Actual €1 459579
Fat 129 fu 136 AL 122 FaU 124 Fa1 113 [ LERBT o Las
(1) 1017 1045 1044 D [ixky o7
; ::3:2?: : :g;;!iﬁ E ‘a"’,“g M 12, 79001 W 2,288 %) H |z,3:7_%7 [ |z.m;;
\ . 110434 L 1109142 1ti434) 11,1934 1243
TOV Lt 429508  Thw €1 4.29500 Tow [1 29508 - ¢ ¢ Sous

TOW EL 4,299.00 TOW E1 429500 oW €t 4,295.00 10w [l 439380
Actust €L 429383 actusl €1 4.29304 acruml )} 429294 ¢

Actuad €1 479192 actusl L1 #2938 sctual € 4,292.80 Actunl EL 429360
Fal 1% Fil LI Fal 13& FiloLo@ L LI ] Fm o120 Fuy (32

(=] 1819 1006 1042 1042 1034 uss

M 12.]43.08 N |2 34206 M j2.74104 N 12 M N 12,3350 N 2.33799 N 12 XM %

€ 1994261 E 10.992.50 C 11.0e208 £ 11,0%238 £ 1L14257 L L1926 € 11.242.53

0w L1 + 2300 Tow Bt 428500 10w E1 42858 TOw E! 420000 TN EL 4 T [l 429588 TOwW [t 4 28500
Artml EL 420086 Actunl £1 428397 actal [ 42030 Actual €1 428350 Actuel £ 428390 acquat £l 428294 arygal CF 428795
Fdl 115 Lo TR ] fu LY Fa 109 Fa 119

a toe oM

oz M2 1007 1645 044 1nrs 159

El E.’!':H’? : :ﬂE.g;lIZrﬂ: L] IE;‘!“J‘!# N 12790 ] wzce)gb N 12.207.98 L 132“;*
. B £ 1.O0% T4 241 1917 4171

TOV L 427300 TOuEL 427500 Tow O 40Fai o £ Hl E L1902 € 1te

Tow i 4273m 70V EL 427500 10w £l 427500 Ow £ 4279m
Actusl (1 427388 Actual €1 42790 actusl OV 4 27350 Actomt L1 427578 actagt B 4.27194 pcpunl €1 42739 Acrua 5 4,272906
Fat 114 i 109 Fi L20 Fal 124 raiotos FEL 162 fin a2

2 tan joum 1030 0ee 1aze 1960
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Attachment C - Buried stream chanuel”

EnergySolutions wrote a letter to the State of Utah on July 24, 2004 that stated “ Recent experience in
the eastern portion of Section 29 indicates that there is a buried stream channel that may run through
CME's proposed site.” (Section 29)

Rather than conduct any studies about this identified “buried stream channel” the State chose to ignore
this potential threat to the site. Did anyone verify that there truly was a buried stream in Section 297
Did any one find the ends of the buried stream? Did anyone determine if this was the only stream in the
area? How did someone conclude that there was no buried stream under Section 32 since there have
not been excavations that deep in Section 32 as the ones that identified the buried stream in Section
259? There are many questions that need to be asked and answered before the State determines that
this issue is not worth investigating further,



Attachment D - Limit Frost Penetration

Item 1 - Energy Solutions has performed many survevs on the already constructed cover systetn and has reported
that they anticipale that in 2004 the embankment did not settle but actually rose as much as 6°. See Artachment 2
which is a summary of the LARW Annual Setilement Data. EnergySolutions explains this unusually result was due to
frost heave. (Report on the combined embankment study performed by AMEC earth and Environment on December
13, 2005). That report states that “The year 2004 measurements were conducted during the middle of the winter und
“heave™ is evident in the data. Frost heave is caused when water particles in the material freeze and expand, causing
the surface of the ground to raise. This report from EnergySolutions brings up a major concern about the depth of
frost penetration into the radon barrier. The question is how deep the frost would have to penetrate to get the surface
of the soil to raise 6. Be aware that the top 187 of the rock cover would not create any raise at all because there
would be no moisture in this zone to frecze. Below that is the filter zones. sacrificial soil and radon barrier. If all of
these layers were to ereate 6” of heave then the depth of the frost must have been quite deep. 1t is very likely that if
the surface rose 67 that the frost would have had to penetrate down into the radon barrier. This concern should be
addressed and studied to determine how deep the frost penetrated to produce 6" of frost heave. There are several
reasons that there may more [rost penetration than has been suggested. These ideas are found in Items 2 and 3.

Itein 2 : Encrgy Solutions has performed a technical review that would suggest that the maximum depth of the frost
penetration would be 3.4 feet. ‘This is extremely close to the maximum limit, Based on their analysis the frost will
penetrate within 1.1 inches of the radon barrier. A major problem in the analysis is that “Both analyses incorporated a
termperature data set based on the lowest recorded high and low temperature on each day throngh the freezing season
{October through April} over the 47 years of data available from Dugway, Utall.” Dugway is about 50 miles trom the
Clive site. There is similar data from a station located at Knolls, Utah which is less than 10 miles from the site. Why
would anyone choose to use data 50 miles away when dala from a much closer site is available and more
representative of the site. A look at the Average Minimum (the input data for the frost penetration analysis)
temperatures from the two locations shiww that the ditferences could ereate a problem. Attachment 1 shows the actual
data trom the two locations.

AVERAGE MINIMUM TEMPERATURES (F)

DUGWAY KNOLLS Difference

October 35.4 34.8 -0.b
November 25.7 24.0 -1.7
December 17.7 12.1 -5.6

January 16.0 10.1 -5.9
February 22.5 18.0 -4.5
March 28.5 29.0 +0.5

April 35.5 37.6 +2.1

It is easy to sec that during the coldest three months the average minimum temperature is 5 degrees less at Knolls
than it is at Dugway. It is almost a given that this improved data would create a decper frost penetration depth than is
currently expected.



Item 3 ~ The frost penetration analysis is almost 10 years old and has not been updated with the new cover design.
Some may say that this is not critical. however one of the main factors in frost penetration and frost heave is the
amount of moisture in the soil material. A major concern is that there is no accurate data on how much moisture is
being retained in the cover material. Energy Solutions has been asked to provide data from the cover test pad for over
six years. To date they have yet 1o provide this important data that would help to determine the effects of frost heave
and frost penetration. Until this data is available it is impossible to properly know the effects of frost penetration.
The data should be gathered and the results should be used to better design the cover of the cells.
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KNOLLS 10 NE, UTAH 1961-1990 Monthly Climate Summary Page 1 of 1

KNOLLS 10 NE, UTAH (424748)
1961-1990 Monthly Climate Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. N

| 5 3 914 81.6 672 498 360 65.1
Temperature (F) 33.1 422 553 67.8 73.1 869 04 2
Average Min. 3 7 57.9 471 348 240 12.1 360
Temperature (F) 10.1 18.0 29.0 37.6 439 548 61.2 S7. 1 34.
Average Total 0.41 027 0.54 086 1.06 031 0.18 0.33 0.53 0.70 0.42 0.54 6.14

Precipitation (in.)

Unofficial values based on averages/sums of smoothed daily data. Information is computed from
available daily data during the 1961-1990 period. Smoothing, missing data and observation-time
changes may cause these 1961-1990 values to differ from official NCDC values. This table is presented
for use at locations that don't have official NCDC data. No adjustments are made for missing data or
time of observation. Check *.. .-+ 1able for official data.

Western Regional Climate Center,

hitp://www.wree.dri.edw/cgi-bin/c liNOR MM %740


http://vrtvw.wrcc.dri.edii/cei-bin/cfiNORMtM

